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mm^] mmm 

[»^^l] @H3^J#-^ 1 ~3 4 9 2c3DV^•r4^*^Ca^$tl•5^^KSB^J:^)^^^-5JJ< 
U 5J ^{7 Ko 

im^^^Z] @E^J##1~3 4 9 2®V%-rtl*^Cat$tl'5/KU ^l^J' U:r^F 

[»#^3] @H^J##1~3 4 9 2(Z)VA-rti*^lCat$tiSi^*@E^j7b^e>j5;'5 
iKU U'>r^ K®7l§f£?:^-t-5ny ^v'^^T^y ( Corynebacterium ) MtC 
[M#«4] @2^J##1~3 4 9 2^Z)V^•rtl*^^C:^$tl■5^^«gi!^J^CJ3V^Tl 

[^#^5] @B^J##1~3 4 9 2®V^■rtl*^^C:g^$tl■2>i^«IE^J^CfcV^T 

y 5i l^^^ KCD?S'f±5:*t--S:n U :^^7t^5^y li^A ( Corynebacterium ) MlcM 
•r-Slgi^ifeJE&5f|CDd<y i^>r^ Ko 

[»*^6] @23ni##l~3 4 9 2(Z)VA-rtl*^lC^^tl-2>i^*@B^j7!)^^:&<5 

jKy 51^7 Kh^^^j^< ^% 6 oroCQWimtt^^b. HMfi^jtc^jify 5?^ 1^:4- 

5^ K^^Stt^r^-r-SjKy 5? ^ Ko 
[^#^7] iB3«J##l~3 4 9 2(Z)V%-rtl*^lC^$tlSi^aiB^j7!)^^^S/}f 

y Ki:^i?^< ht; 6 oro^ffii^-is^r/tL. HKe^c^jK y 5? ^ U^T^^ 

KOD^Stt^r^fr-S^iy ^A^T^y «^7i^ ( corynebacterium ) MtcM^T <g>^^^fi 
5fl®7Ky 3?iJ7 Kc 

[M*^8] SB^J##1~3 4 9 2®V>-rtl*^lC#^E-r<5:r->''>y-7^^' 
^iJ^'^'l^-AJCi: Un- K^ti-SJ^y K$:3- Kf-S/Ky 5? ^ K. 

[»*«9] ff^:^l~8(Z)V>-rti*M:®lcfH«C)iKy 5?^ Kco^f^ 
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• ( Corynebacterium glutamicum ) iCM-f^-SlS^^* 

ISt^i^T'feSM^^^a, 5^ j:^J^7c?)V^•r4^7^)^l^ia^®3Ky 5? L/>r^ Fo 

[S^^gll] HU :»./^'^^U • ^fV^^^J^ ( Corynebacterium glut 
amiciim ) icM'^-SM^i^A^n U :^ U ^7 A • ^ iJ? A ( Corynebacteriu 

m glutamicum) ATCC13O32-efe-50#:^ 1 O^^IB^OQjKU 5? ^ l/:^-^ Kc 

2] M^^l~l l(Z)V^•r4^*>lJg^CSa«(Z)3Ky 5l^^:r^K$: 
^tfd<y 5J ^7 U':^^ FT l/-f o 

[»#3Si 3] iB^rj##i~3 4 9 2®v^•r4^*^^c#^E•r■5:r-:/>y-7=' 
>^^7^-A^cJ:^; 3- F^ti-SJif U^>^5=- Fo 
[M^^l 4] ie^J##3 4 9 3 — 6 9 8 3 (Z)V>-rtl>(>nCa^$tl-5T^ 7^SB 
^rj$:;frs>KU/<>^^Fc 

[»#«i 5] m^^i 3 * felt 1 4ia«©7KUKy5^ F®r^y^g2?[iic 

m^mi 6] m^mi 3^r^it 1 4ia«(z>^y \^(or^ ^mmmz 
*^^3&y, *^oM^^i 3Sfeiii 4fa«oj}<y '^y^^^ F®?sffiS:^t--53y * 

A^'T^y't/A ( Corynebacterium ) tcMt" S«8t^fe#»fi5PS<Z)3i< y Fo 

C»:^^l 7] gB3?[J##3 4 9 3~6 9 8 3 (0\^^t\.mZm^t\,^T ^ JW. 

1 4ia«cQ3j<y^y5^F<D?si4§::#-ts:Ky'<y^ Fo 

[M^^l 8] @H^J#-^3 4 9 3 — 6 9 8 3 (D VNTtl^^lC^S tlS T ^ ®?SB 
^Ui: 6 0%J[^±<Z)lil^tt$:^-r'5T^ y^IB^rj?:-^^, 1 3^fe«l 

4|B«(^)^y F(Z)?S14$:^f -SZI y ^J^^T-^) "^A ( Corynebacterium ) 

tcMt--5«S[^%a5f5®>Ky ^>^^ Fo 
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• ( Corynebacterium glutamicmn ) tCMi" -5^^%* 1*^®^^ 

m^mr-^^m^mi et.r=.iti 8Ss^(Z);j<y ^^^^^ Fc 

[|f#^20] :^A^r^^J r^2^ - ^ ^ A ( Corynebacterium glut 

ami cum ) izM'tSWL^^f)^::iV:^A^v^V^Jy>' ^)\/^^^2^ ( Corynebacteriu 
m glutamicum ) ATCC13032-l?fe-S^^]S 1 9 HB^CO^KU K„ 
[«^^2 1] BE^J#-^1 lc^Sti'5iSSSHM$:^-^-5;KU 5?^ K7?^ 
oT, 3 — 2 0(DV>-rtlA^lSlCiH«®7KU'^>^5^ F$:3- Ki--£> 

[M*^2 2] ^#^2 l®3}^°U5^^J7^'>^-5^K^:x^U>i;?I>^^^#l?y^ 

[11^:^2 3] M*^l~ll> 2 1 33J;t;^2 2®V^■rtl*^13g^Cia«®/Ky 
C»^^2 4] M^]^l~l 1, 2 1 ^J;t>*2 2(Z)VA-rtljb^l]KlCSa«(Z)3i<U 

^ ^ S tK U F®^Jt^^c 

[M^:^2 6] »*«2 4fE«®?^^^m^$:^«IJC;^#b, ;^«i^cfi{cT^ 

[fi*:^2 7] »#:^l~l 1, 2 1 fej:t>*2 2®v^■r4^*^l3S^cga«®5^^ 
[»*:^2 8] »#3Sl 3 — 2 0(Z)VN-rti*^l^{ciB^(Z);KU^^^F®T^ 
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J^-'^'T^ . m^n-^-zf. ^>^*AT^-fe:^^^ U (RAM) , ^*^m 
L#M^^U (ROM) , (MO) , CD-ROM, CD-R 

, CD-RW, DVD-ROMfej;tJfD VD-RAM*^e>«i<5)g^*^6)^litl<S^ 

[»*^3 0] »*]S2 7~2 9<^)V^•r^*^l]^^Cfa«(Z)^^5:MV^T, W 
^^Sl — l 1,2 1 ^3^05 2 2©V^•rtl75)^lM^<Z)3KU 51^ FOiSSiB 

^j, ^fciiM^j^i 3-2 o(j>\^^t\.fs^xmm.(r>i^^)^-:f'f-'^(j>r^ jmmm 
> tr 3. - ^ - jc«^ < A „ 

[M^^Sl] M^^SS 0®2/:;^.5^A'e^oT, (i)M*:^l~ll, 2 1 
feJ:tJf2 2(DV^•rtl*^ l^tcfH«(Z);KU 5?^^ 1/:^^ K<Z)JE^aiB^J=fe) b < 1±^®*B 
«@H^J&^tf7^-^fBdS#^, (ii)«I^BH>?a$:im^-t^:fe«?){c(i)®^-^ia^ 

iii)Xg(ii)®+ai^IB^JS:#S;tfe®5f^ffib#m*^e>^-5nU :t^A^5^U 
( Corynebacterimn ) M{CMt- <5)«ft^i^(^)5i ^ l/r^T^ Y-^f=.\%^O^W^^n^-t 

[»*«3 2] »#^3 0(Z)2/;^^A-e^oT, (i)»#^l 3 — 2 OG)Vx 
•rtlA>l«Cl2«<D3}fi;^:/5^ K®T^ >^mSB^JS:-^tf7^-^SB0#^, (ii) 
^0imBS^J$:M-r-5fe«)lc(i)(D7='-^5?iS^#a®/KU^^^ F<?)T^ JWMm 
iLmmn^)^m.t^tz.Wy(J^i^%^'^^ lQi,XS (iii)X@(ii)®ffi|^iiJ^J$:#S 
}t«?)(Z)5f^a5b^^*^^:fe<S3 y :^ A^v^y ( Corynebacteritua ) MtCM^T 

[M^^3 3] ny :^7\'^^y um\zm-^ ^^^m-ti'^^^) ^n^^'^) ^ou 

• tJ7*;i/^^^A ( Corynebacterium glutamicum ) \zm'^ ^^^^%f=.\%^<DW^ 
^^%"XffeSit^]S3 1 ^fcl±3 2ia^(?)i/:x.5=-Ao 

[M^^3 4] n y :»7t^5^y 1^ A • ^ ^ A ( Corynebacterium glut 

ami cum ) VL^-t ^W^^if-^^) % - ^' )\^ ^ ^ ^ ( Corynebacter iu 

m glutamicum) ATCC13032l?fe ^M^^ 3 3 ^sH^® i/X^ A„ 
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m^mmm^t^itt(Dr^ jmmmm^iii> s*«i~ii> 2ifei:t>*22® 
m^mmm^r^it^(Dr^ jmmmmmn. a^«i~ii> 21^^:0^22® 

\f'^-rm)^i:JM.lzmW.(DnV ^A^9-V ^Oh. • ^ iJ^A ( Corynebacterium gl 

utamicum) ATCC130320D 5? iJ^ l/^T^ K©*^ai5^J* it li-?-® T ^ ^ Mi©iRS23^J$: 
Jt^L, M=^6!j@B^Ji:=lU :^>/1^^^U "^A • 5 ^^i^ ( Corynebacterium gl 

utamicum ) ATCC13032il(Z)ffl3lj^.$:M^i-<5:S'^c 

[»^^3 7] r^jm.. mm. ^\^<\%y^^^zy^mm.mm\z.m^^^wk 

M*3S1~1 1, 2 lfeJ:rJ^2 2(Z)V^-r4^;^)^l]S^Cfa^(Z)/Ky 5?^ I^;r^K(Z)i^ 
«Sea«J, 3 — 2 0®v>-rti*^ l^{c|a«®5K U'^y^^F^: =1- KfSi^ 

[»^«3 9] it*ijgi^*^=I U:^7-«^7^y '^^A ( Corynebacterium ) MtcM 
[0 0 0 1] 

-i^A ( Corynebacterium ) M{CM-rSlSt^#f> < C 
3 U ^^y^i^T^U • ^ ^ A ( Corynebacterium glutamicum ) fijfeCOJjfU 

3? Fi3<fctJf^(^llT;t, MjKU 5?^ l/:*-^ FJ3J;t5^©»r;ii: »J F^ 

tlS^JfU^v''^ F, MjKU 5?^^ l/:^^ Fi3 j:tJf^(Z)»T;t?:-^tf3j<U 51^^ l/::*-^ F 
Tlx-r, 5?^ Fi3J;tJf^(Z)6lT>T'(Z)f^M^J^fa^b;t=i>t:*"3.-^ 
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m 

[0 0 0 2] 

U U ^^^/t^T^ U A - ^ ^ A ( Corynebacterium glutamicmn ) 

^tiJe/^^tc=bL-T;i/^->, L--:fuvy. L-^jv^^y. L-hV:fhy 

V^S (HMA>r:^^^99, HMBP^fc^. 1998) „ Zi<D ^ t> iZZOMltr ^ J m<D 
[0 0 0 3] 

H U ^ 5^ U A • ifJV-iX ^^2^ ( Corynebacterium glutamicmn ) IC j: -5 T 
, 3 y :?.7^i5^5^y "^A ( Corynebacterium ) Tti, y ^:;>^i3<fc tl^X U'l^n^, ^ 

>(Z)i^M^-^^Sigr>^/N°;i/ h^:^— ^ic?t^-r-5 y vy ii:^uyi'~yicj: 

J. Biochem. 65:849-859 (1969) ] „ ^ :tT;i/=¥— >IC^ V^Tii, t(D^ 

^^mm<Dmmmif^r)v^-yiz^ ijmm^n. mm^mit)m^ e>*;vA j; ^ izm 

®r$tlTV\e CSakanyan^, Microbiology 142:99-108 (1996)] „ T^JWt^M 

^mmxit. :i<D^ofjt^mmwmmf}m^^tix\i^^ii^^^nx\i^^. 

[0 0 0 4] 

Lti^V^f}^^. 3y ;^A^7^y i^rA • ^ ^ A ( corynebacterium gluta 

mi cum ) tCo V^T (Z)«2fs:e9^st^^6«>, ^it^^. :9-^^^%^6?J^^ig©*«« 

, :kmm'p^Mm^jtifizit^x-i'^tiit.n^^^\^\ ^r^. r^jm^mmmmiz 
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o 

[0 0 0 5] 

U y :^A^y=-V A • ^i/*;!/^ ^ ^ A ( Corynebacterium glutamicum ) ATCC1303 
CBathef,, Mol. Gen. Genet. 252:255-265 (1996)] „ ^tllCOttll*, Zl® 

Aif^f Xtti^3ioo^n/<-::^-e^y, jim®A^5^y rcomB^^^m^ 

V^l\-^JV^^^I^ ( Corynebacterium glutamicum ) Ti*, SECT^V^^-^ 
[0 0 0 6] 

©ikiiSiB?^IS^^*^#'&StlTV^S [Blattnere>. Science 277:1453-62 (1997) 
; Cole?,, Nature 393:537-544 (1998) ; Goffeau?), Nature 387:5-105 (1997) 

m(Dm^^(D^mmmiiitmt^:zinzj:'')^ m^mm. &^t^m. 

|gl?fe'5o ZlV^/^if^V^J^-'ifJV'lt^^J^ ( Corynebacterium glutamicum ) 

mmm<Dm^. iBj:r^^^i)^^mmti!,^ti^mr=.t£^mmmm(Dy'^4yiz4¥m 
izmmr-^^. 

[0 0 0 7] 

J j^mm(Dm^mmm}^^mmizn&'jm'^t^%<D^m^K mizr^mo^m^^iz^ 
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is i X^BCGU ^^y\zm^^ g> 41 -5 Mycobacterium bovis:^ E(D^^(i^(Dm^\Z.^^ 
S:±^fTV^-5 CDeRisie>, Science 278:680-686 (1997) ; Wilson P>, Proc. Natl 
. Acad. Sci. USA 96:12833-38 (1999) ; BehrP>, Science 284:1520-23 (1999) 
] „ Zl^) ^A^f-^) • 2>, ( Corynebacterium glutamicum ) {CJ3V> 

[0 0 0 8] 

mm-iimm L cfc e> -r s^s] 

^A/^^i^h. ( Corynebacterium glutamicum ) ffi5f5(Z)7Ky 5? ^ U:^^ K^itJ^^ 

•r s mmK^mi^ ^m^^^m^v ^-^^ < itmm^m mm^n 
mmtt^itr^jmwin^m^-r^t:L&><DayifzL~^izm^<iy7s^2^^^^ 

[0 0 0 9] 
[^S$:fi?^-tS^«?)®#^] 

h:**>Sa)jiMlCcfc U =r y :^^At5'7^y "^/^ • ^ ^ A ( Corynebacterium gl 

utamicum) (3D>^y A(Z)^T®f^SSB^lIS:^^ b, IC^o fee 

*^^tt> fii^TcD (1) ~ (4 0) \zm-t^. 

(1 ) iB^J##l~3 4 9 2(3DV^-rtl*^^C^$tl'5J^SiB^J:&^e>^-g>>Ky 5? ^7 
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[0 0 10] 

(2) iB^J#-^l~34 9 2<D\f^-mmz^^n^^V U^T^^FilXh 
[0011] 

(3) SH^J##1~3 4 9 2®V%Ttl*UC^Stl<&J^«iB^j3()^^JS;S)KU 5? 
^ F®?S'|^S:Jfr-5iiU:^>''?^'^U ^^/a ( Corynebacterimn ) MlCMt-^ 

[0 0 12] 

(4) BH^j##i~3 4 9 2(D\,^'rtimzm^ti^m.mmmizi3\>^xm± 

(5) iB3«J##l~3 4 9 2®v^-rti*^lc^$ti-g>ii*@B^J{ci3v%Tli^^_h 

F®?Sffi$:^-^-5:3U :^/1^7^y "^^/^ ( Corynebacterium ) mizM-t^Wi 
^^jfi^fSO/KU 51 ^ l^^r^^ F. 
[0013] 

(6) sH^j#-^i~3 4 9 2®v^-rtl3^)^ca^s^l-&i^»ie^J*^e>^s>Ky 5i 

(7) gB^J##l'-3 4 9 2®VxTtl*^lC:g^$4X'5i^^iB^JA^^^S>Ky 5? 
^ lyyt^ Fi:^i'^^< O L, IIMKHC^tKU yi^U^t^ F<D 
^S-ft^r^-rSn y :^^/'?^5^y i^7A ( Corynebacterium ) MiCMi--S^*i^ft5R<Z) 
>Ky 5?^ Fc 

[0014] 

(8) g2^J##l~3 4 9 2(Z)V\-rtl7bHC#:eE-r-5^-:/> y -T^-r 
l^-A{c j; y n- FStiSJKy FS:n- Ff-SJ^y 5?^ 1^;^^ Fc 
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. , 

(9) (1) ~ (8) (Z)V^•rtlA^lo{cfB««)3KU5^^ l/::!r-5^K*feli^U 
[0 0 15] 

(10) zjU^^A^^^U-i^AMicM-r-s^^^i^^ny :^/i^7^y • 

^^^A ( Corynebacterium glutamicua ) izm-t^U^^t-t^lf^omUWi^^ 
T$>^ (3) , (5) (7) <Z)V>-rtl*^lo®3j<y 51^ l/:^^ Kc 

(11) n y :^ A y i^A • jf;i/jt ^ a ( Corynebacterium glut ami cum 
) iZm-t^WL^mi}^nV:^A^v^V^J^''!fJV^^^J^ ( Corynebacterium glut 
ami cum ) ATCC13032'r'*>-5 (10) (D/K y 3? 1/:^^ Ko 

[0 0 16] 

(12) (1)~(11) ®v^■rtl,;6^l•o(Z)/i<y 5?^^ F^-^tf/Ky 5? 
^ l^:^^ FTl^>fo 

(13) iB3^J## 1 — 3 4 9 20DV^■rtl7b^^C#^E'r«5:^-y>y -T^-f >^ 

:7 I/- Alc J: y zi- F$ti-53j<y Fo 

[0 0 17] 

(14) iBM#-^3 4 9 3 — 6 9 8 3 (Z)V^-rtl;*^C^3 tl-5T ^ y^lB^J?: 

^-r-^jKy^y^^ Fo 

(15) (13) (14) (D-^v^^^ FcoT^ yMM^c^v^T 1 

. A^o (13) *3tti (14) (D/Ky^:^5^ FOD^Stt^r^-r-SJify ^>^^ Fc 
[0 0 1 8] 

(16) (13) ^feli (14) OD^K y ^^'•^ F®T^ >^M@^^J^C^V^T 1 

, tf^-D (13) (14) ®/Ky ^>^^ Fc^?sis$:^-r-5=iy :^A^^y 

A ( Corynebacterium ) tCMt" -S^^^fi^f^^^K y y''^ Fc 
[0 0 19] 

(17) iB3^[I##3 4 9 3 — 6 9 8 3(Z)VATtl*^lC^$tl'5T^ y^ifi^a^l 
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6 o%pA±(Dmm^^m-t^r^ jmm^]^^^. (is) ^t^it (i4) 

( 1 8) iB^rj##3 493 — 6983 (D\,^-ftii)^iz^^n^r^jmmMii 

6 o%pj,±(Dmm^^mir:s>rs. jmm^i^^^. (13) (i4) 

(DjKU K®?Stt5:^-r<5zi U :t^A^5^U 'i/A ( Corynebacterium ) icMi" 

[0 0 2 0] 

(19) nU:^^A^7 5^y 'i7A»tcM-r-5^^#?*^nU:^^A^7^U':7A • 
d^^^^A ( Corynebacterium glutamicmn ) lzm^^W^i^t.r^l>t^<DmMWi^<^ 

•e^-s (1 6) (1 8) ®3Ky^:/^F„ 

(20) - 1? ^ tJ? ( Corynebacterima glutamicum 
) ICM'TS^^^/A'^nU ^^^^'■^^T^U • ( corynebacterium glut 
ami cum ) ATCC13032t?$>S (19) ®>KU^>''^Ko 

[0 0 2 1] 

(2 1) @2^j##i ic^^ti-si^sse^j&^-rsjKy i^>r^ ki?^ot 

, i}^-D (13) — (2 0) <DVN-rti*^lo®;Ky^>^^K?:rr-Kt- <5>J<y 
^;r^F0 5' JiS^^fcttS' T^^ic-fiittb, MiKU^y^ FcD^3S$:MfiPi--& 
tS-ffi S:^-rS3i<y 5J ^ U;r5^ Fo 
[0 0 2 2] 

(2 2) (2 1) (DtKU 5?^^ P:t^Fi:>5. hU>e/'ai> h35:^#Tv\>f 

(23) (1)~(11), (2 1 ) (2 2) 1 0(Z)^y 
[0 0 2 3] 

(24) (1)~(11), (2 1 ) j3<fctK (2 2) COV>-rtl*^ 1 -O^Jify 
5J^l/:r^F*fctt (2 3) ©ffimx.K^r>5?-$:-^tf?^«^g|**f„ 

(2 5) (2 4) (Dmm^mi^^mmizmmv. ^mm^iz:^v^-yf^\^^ 
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[0 0 2 4] 

(2 6) (2 4) (Dmm^mi^^mmz^mi.. mmm^^izr^jm. mm 

[0 0 2 5] 

(27) (1)~(11), (2 1) (2 2) (^)V^•r4^*^l'^®5l^ 

(28) (13)~(20) (Z)^/^'rtlA^ 1 U^:/^ K®r ^ y^@B3^J 

^mm b 7t n > tf rL - ^ -T'^i^m u Rrig^^f*io 

[0 0 2 6] 

(2 9) ziy}f^--$(-'em^MV'^m^mi^t)\ -yuv^d-'r^y^^^ n 

-Kt'W'X^. m^'r~':f. ^^^AT^'-fe:^^^!; (RAM) . ^^^mL*M 

;?i^y (ROM) , ^^^)t^^>rx^7 (mo) , cd-rom, cd-r, cd 

-RW, DVD-ROMfei:D^DVD-RAM*>e>)&-5^*>e>3glitl-5 (2 7) 

^fcii (2 8) (Dzizy\f=L-^'-vm^m*j»sm^jtmi^. 

[0 0 2 7] 

(3 0) (2 7) — (2 9) <Z)V^■rtl*^lo®^#:$:ffiV^T, (1)~(1 
1), (21)feJ;t)f(22) (Z)V^■rtl*^lo®3^fU5^^^ l/:^^Fc?)it«ie^J. 
(13) ~ (2 0) (Z)^^•r4^5^)no(Z)7KU^>'■5^ K(Z)T^ y^iB^JJ: 

- ^ - tcS-Q' < A„ 
[0 0 2 8] 

(3 1) (3 0) ©>>X^A'e&oT, (i) (1) ~ (1 1) . (2 1)^ 
J;t5 (2 2) <DV^■r4^7b^l -^cDtKU 3?^ K(^J^»iB^[f%b<ii-^®ffiOT 
^J^r-g-tf^^-^sH^^m. (ii)ffi|Hl@H3»J$:TO-rSfei?){C(i)(Z)^-^gait#^ 

(D^i^ uyt^\^(D^mmmt.m'^mn^itm-t^r^i^(D^m^m. ciii) 

X@(ii)G)til^Be3«J$:#Sfe^b®5I^mb#^*^^;&S=IU:^^/t^^U 'i^i^ (Co 
rynebacterium) MlCM^- S^^ife® 5? ^ l/;^^^ K ^ ;t l^^-T-S 
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it)(D n > bf - ^ tC^lS < i/X7=- A„ 
[0 0 2 9] 

(3 2) (3 0) <Z)t/X5^AT'feo.T, (i) (13) ~ (2 0) (Z)V^-rtl*^ 

^js:iM^-r-&fc«bic(i)®^-^jffB^^®©>Ku^>^^ \^<Dr^ jmm^mmm 

( Corynebacterimn ) MfCM-^SM^ 

> fcTo. - ^ ICS-:? < i/XT^Ao 
[0 0 3 0] 

(3 3) z3U^Ai7 7^U't?i^»icMt--5^^#r*^n'; :^A^^5^y "i/A • 

^?^^A ( Corynebacterimn glutamicum ) iZM-t ^U^^t.t^it^(DMWiWi^<^ 
T-feS (3 1) ^fctt (3 2) (DS/Xt^A, 

(34) n y :^ A^^-T-y "^^A • ^ A ( Corynebacterium glutamicum 

) lzm-t^WL^^i}^=lV :^^^^^V OJ^ ' ^^Jl^ ^ ^ ( Corynebacterium glut 
ami cum ) ATCC130327?feS (3 3) (Di/y^'rJ^a 
[0 0 3 1] 

(3 5) (2 7) ~ (2 9) (Dv^•r^^3b^®^^s:Mv^T, mm^mmm^fc: 
it^ayr^jmmmmmt.. (i)~(ii), (2 d fej:tK (2 2) ^Dv^•r 

[0 0 3 2] 

(36) (27)-'(29) ©v>-rti*^i o(Z)^^^s$:fflv^T, mm^mm^n 
^r=.it^(Dr^ jmmmmmt.. (i)~(ii), (2 d ^3j:t>M2 2) cd 

V'^f tlJ&^ lO(30ny:??.A^^5=-y'?A • ^ ^ A ( corynebacterium glutamic 

uin) ATCC13032(Z) 5? ^ l^:^^ F(Z)J^aie^J^ feli^(Z)T ^ ^ ^ISSKBB^J 5: itfc b 
, MSfi^fSB^Jiin y :^^/1^r^y i^A • iJ'Vl/^ ^ ^ A ( Corynebacterium glutamic 
um) ATCC13032^(D=m^*S:l^^-r-5^^o 
[0 0 3 3] 
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#2000—159162 
^■t^:it^!l^mil-t^ (3 5) ^t^lt (3 6) (Dm^m. 

(3 8) iyyr^\^^f^it:^V uyt^i^^mmi^. (1) 

~ (1 1) . (2 1) (2 2) (Z)V^•r^l;b^ 1 0(D/KU 5?^^ I^tT^^ K(Z)J^a 

i23^J, (13) — (2 0) (D^^•rtl>^)^l o®3Ky '^^/^ KSrn- F-r-Si^SgB^^f 
[0 0 3 4] 

(3 9) mmmW^V ^M. ( Corynebacterium ) miZ-M-t^W 

^mm^<Dm^^W^}^(D:^=^nifX-;^^ (3 8) (Z)^^„ 

(4 0) (3 8) ^fcli (3 9) ®7&^glCi:oT#e>tl-5JKU 5?^ K 

[0 0 3 5] 

n U AiJ'^^y 'i'iA • ^ tJ' A ( Corynebacterium glutamicum ) 

y'l/ — A (open reading frame : Jgi^T> O R F i:B^^-f-<S) V :7 hGl immer 
[The Institute of Genomic Research ; Salzberg^, Nuc. Acids Res. 26 : 544- 
548 (1998) ] IC J: y $ tl -5 O R F (D^mM^i @2^J#-^ 2 — 3 4 9 2 fC^-T 
o SB^J#-^2-'3 4 9 2{C5t$n:ti^S@B3^Jtcj;y n- FSti-^jKU 

y^lB^JS:iB^J#-^3 4 9 3-6 9 8 3 IZm-t. ^fwM^T'^M S tlSi^S 

BB^mtJf r ^ y M^J 5: v^ e) o 
[0 0 3 6] 

"r^ytfh. ( Corynebacterium ) icM-T-SfS^^^jfeCD^U 5? l/:^^ Fi3<fcyf^ 
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=1 y ^/"^^T^U 't'A ( Corynebacterium ) iZMir^Wi^^tit. Bergeys Manual 
of Determinative Bacteriology^ 8 HR 5 99K (1974) iZ^m^tl^—^ 

feSo ^mmX*^^Z>:3V :^A^'rV ( Corynebacterimn ) iZM-t^Wi 

[0 0 3 7] 

' ( Corynebacterium glutaaicum ) {Cf^^S l¥<Z)^^ifelli, 

•?rfe<5Z:fc*^a^StlTV^S CLieblP), Int. J. Syst. Bacterid. 41:255-60 (1 
991)] „ -e<Z)J:^3&n U :^^A^^U "i/A • ^ ^ A ( Corynebacterium glut 

amicum ) ic^Stcfflii^^ ^ ^m.^M'^M^mt. Lxmk(D^o i^^cDib^m 

( Corynebacterium glutamicum ) KMir^^WL^'^t.^lt'^COm^U^'^il^-f' 
[0 0 3 8] 

Mii^^i^lt. n y :^^7t^7-5^y • T-fe hTJ^ K:7 W ^l/A ( Corynebacterium 
acetoacidophilum ) ATCC 1 3 8 7 0, ZlV^^^'^i^^V^I^-T-^hifJVit^ 
^ Is ( Corynebacterium acetoglutamicum ) ATCC1 5806, ZtV 
U 'i/A • ^jjlz-^m ( Corynebacterium callunae ) ATCC1 599 1, nV 
^ 5^ y "i? A • ^'JV ^ ^^2^ ( Corynebacterium glutamicum ) ATCC1 3032 
, ATCC 1 3 0 6 0, ATCC 1 3 8 2 6 (mMM':f ^ 2^ ' y 

^AA) ^ ATCC 1 4 0 2 0 (IHMS>'" l^>''?^ 7^ y 'i' A • T^^f A y ^ A) . 

ATCC13869 (IHMS:/ 1^ tf y ' =y ^7 h :7 > ^ A) , 

ZI y A^T^U C'-ii* • /N — y >^ ( Corynebacterium herculis ) ATCCl 
3 8 6 8, n y :^ Z'? ^ y ^7 A • y y 1? A ( corynebacterium 1 ilium ) A T C C 
1 5990, ny:^A^-5^y't'A';>l^-fel3 — ^ (Corynebacterium melassecol 
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a) ATCC1 796 5. Zl^) ^ ^ - if-^T^ J ^%y. ( Corynebac 

terium thermoaminogenes ) AJ12340, \/ ^ -t" U 'i' A • "^vfiU^) 
"y-^i ^ ( Brevibacterimn saccharolyticum ) ATCC14066, "l/lx tf 7^ ^ 
•5^U 'i'A • W >J*:7-f ( Brevibacterium immariophi Imn ) ATCC14 

0 6 8. "^^WbfA^^^U • Dif "i^A ( Brevibacterimn roseum ) ATCC 1 
3 8 2 5. •:fl/ifA^'rV^J^-^:t^=.'$(Vy^ ( Brevibacterimn thiogenital 
is) ATCC19240, ^i^UJU^'rV • T>^— Y (Microbac 
terium ammoniaphi Imn ) ATCC 1 5 3 54 ^■fy^^if'^tlSo 

[0 0 3 9] 

^Jc^^cD^Ky 5?^l^:r^Ki:bTtt, @iJ^J##l — 3 4 9 2 tc^^^ ti-Si^SSB 
[0 0 4 0] 

##i~3 4 9 2izm^ti^^mmm^m-t^:i<v \yyt^^^'fU'--ft.h 
T, ann- • 7\>r -^-i/a ^ • ^n-T y U ^*-r if- 2/ a > 

^feSVNli-9-if>yn h/A>r:/y ^-f 1f-i/a >^^$:Mv^S r ^ici: 

3}<U 5J^J7 l^^^ KS:@^ffcLfc>'-< ;I/^5^-$:fflV^T, 0. 7—1. OM<Dmt-r 
hU'>iA#:&T, 6 5iC-e/\-f:/y ^-fif-i/3>$:^f ofe^, O. l'-2^^g 

a Molecular Cloning, A Laboratory Manual, Second Editio 

n. Cold Spring Harbor Laboratory Press (1989) (Jg^T. ^U^Sr^.^— • i57 n 
— n> 2 ^i:B&"t*) , Current Protocols in Molecular Biology, John Wil 



1 6 



2000-3104457 
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ey & Sons (1987-1997) (J^tT. 1^ > h • "/n h n • ^ > • ^ l/^^r^ ^ 
— • A>(ytnP~ H^'t) . DNA Cloning 1: Core Techniques, A Practical Ap 
proach. Second Edition, Oxford University (1995)^lCiH*$ tlT V\S:3?SJC 

iZlt. FASTA [Pearson P>, Proc. Natl. Acad. Sci. USA 85:2444-48 (1988)] , 
BLAST CAltschulP), J.Mol.Biol. 215:403-410 (1990)] , ^ :t ttSmith-Waterma 
n [Waterman^, Methods in Enzymology 164:765 (1988)] ^(Di^m^^M^J ^ 

h^:iir^m\'^xnmvr=.ii^iz. u^j##i~3 4 9 2iz^^n^m.mmmii 

[0 04 1] 

^r=.. ^^m<D-ii<v }yyt^]^it. le^js-^i — a 4 9 2®vATti*^c^$ 

So 

[0 0 4 2] 

> iB3?'JS-^l~3 4 9 2-e*$tl-5i^»@B3^[I'4iOD^^Lfe5~6 omSillHlCig 
^Vyi^lyyi'^ FS:felf-&:i^*^'e#-5o -fe>:x >^^-f -^-33 cl:t5T>5^-fe >X 
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[0 0 4 3] 

m^KU 5?^^ lyyf^ \^mmi$^t.{^Xlt. ;KU 5? ^ 1^:^^ Kef (Z) U 

^ U:^^ K^fic^y >^e;^'x>(.5^;i/^-^:i(>^N 3' -P5' /}N:7.-7>4-r ^5=^- h^-a- 
tc^mstii^TK y 5? ^ FM##:, 5j<y 5? I^tT^ Ftfi® y y >m 

51^ U^r^^ \^(p(D^^i/jvii^C- 5 tfx;i/i>^s>;i/"rgg|$ti;t7Ky 51^^ 

f^^#:> iKy 3? ^ Ftfi<z)'>^i/;i/5b^c- 5^Tv^-;b'i7^^;i/'es 

mstiitjKy 3?^ Fm##:. iKy 5?^^ U>r5^ Ftti(Z)i/ FS>>3b^C- 5-:fn 

hi/yf}^'7x,J^-*)'Pyi^^t/h^> (phenoxazine-modif ied cytosine) 

□ tr>n/y -rglJi^tiTtiKy 51 ^^5^ F^#^*t, fesv^^i/jf y 5?^ i/>f^ 

FtfJC!)y#-^;6^2* h^^>xF;^t/y^-Xl:-gil$tl7tiKy 5i^^ 1/5^5^ 

F^#^^$:felf-5r ilA'^-e^-S CUBSgX^, 16, 1463 (1997)] „ 
[0 0 4 4] 

m^vy^^ uyf^ Ffe«fct)^^jKy 5?^ Uyt^ \^mmmt. /N-r^y ^-f-^-^/ 

i^7L\t. ir^^fV '^^f ;i/X'<iJ' ^- ; NagaiP>, Rev. Med. Virol. 9:83 
-99 (1999)] JCfel-t-Slf AJ^ffiT^bfe-So 
[0 0 4 5] 

iB^m#2~3 4 9 2T'at$tl-£>ia»iB^J5:^t-5iiy :^A^7^y -^A • ^'}\^ 
^^^A ( Corynebacterium gltttamicum ) (DOKF\%. ^ihH F> 5:"^^ ^5; V^T 
^ y^cJD-^® h y ^U^y F>$:«i*L, >Ky FtC^iRoTlg^iB^!! 
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[0 0 4 6] 

±iaORF®itSSH^i##> mORFlC<fcy n- K$tlST^ / ^iH^J##> 
@B^J#-^1 lC:^S4xS=r U :^7t^r-5^iJ ij7A • ^ ^ ( Corynebacterium gl 

utamicum) ®>?f >^ A^^S@2^J^Cfe^•j•'5^0 R F ©5' 5g (^$&) j: 0*3' ^ (^ih 
) ®^g, mORF<D-m^ (jKU 5?^^ K:R) . GenPept, SwissPlot® V^•r 

ameSearch (Compugen^fc) IZ^^T^J mmmm^SX-<Dmm^^m(DmM^O R 
[0 0 4 7] 
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m 1-1 m 



ce 




int) 


^ih 

(nt) 


ORF& 
(nt) 


db 






1 PI— it 

1 (« 

{ 


mm 

(X) 




2 


3493 


1 


1572 


1572bp 


SP: 


X92503 


a. sraegmatis dnaA 


t 

53.7 

' 


7&9 


chronosona 1 
repi ication 
initiator protein 


3 


3494 


1920 


1597 


324bp 






i 






4 


349S 


2205 


2077 


129bp 




i 






5 


3496 


2292 


3473 


1182bp 


gp: 


X92503 


K snegmatis dnaN 


50 5 


81.8 




6 


3497 


3585 


4766 


1182bp 


gp: 


X92503 


H. smegoatis recF 


53.3 


79.8 


DNA repI ication and 
SOS induction 


7 


34^ 


4766 


5299 


534bplKp: 


280233 


Hycobacteriun 
tuberculosis H37Rv 
RV0004. 0RF187 


3& 1 


5a 3 


0RF187 in recF 
region 


8 


3499 


5354 


7486 


2133bpjgp: 


Z80233 


Hycobactertua 
tuberculosis H37Rv 
RvOOOS, gyrO 


71.9 


8&9 


dna gyrase subunit 
b 


9 


35(KI 


7830 


8795 


966bp-gp: 


Z92770 


llycobacteriua 
tuberculosis H37Rv 
RvOm ephE 


25l5 


4& 1 


epoxide hydrolase 


10 


3501 


9466 


8798 


659bpigp: 


D26I85 


0. subtil is ONA. 
180 kilobase region 
of replication 


2^0 


53.5 




repI ication origin 
















origin 








11 


3502 


9914 


9474 


441bp!gp: 










12 


3503 


9562 


10071 


510bpl 










13 


3504 


11177 


10107 


^«^"*Hmi62 


Hycobacteriun 
tuberculosis H37Rv 
ftv0485 


29.4 


sa? 


MAGC/XYLR repressor 


14 


3505 


11523 


1 1263 


261 bp 


gp: 








1 


IS 


3506 


1 1529 


11714 


186 bp 










i 


16 


3^7 


11768 


11523 


246bp 


8P: 

AL021529 


Streptonyces 
coel icolor cosoid 
10A5;SC10AS. 13 


sas 


6a 0^ 


17 


3508 


11831 


14398 


2568bp 


8P: 


Z80233 


Hycobacteriun 
tuberculosis H37Rv 
Rv0006, gyrA 


7a 5 


88. 1 dna gyrase subunita 


ia 


3509 


14405 


14746 


342bp 


gp: 


Z80233 


Hycobacteriun 
tuberculosis H37Rv 
8v0007 


29L5 


69.6 




19 


3510 


16243 


15209 


1035bp 


gp: 


U00007 


47 to 48 centisone 
region of E col i 
K12 BHB2600 


33.7 


63.5 




20 


3511 


16314 


17207 


894bp 


gp: 


Z77163 


Hycobacteriun 
tuberculosis H37Rv 
Rv2282Ct LysR 


41.8 


7a 6 




21 


3512 


17251 


17670 


420bp 


gp: 












22 


3513 


17708 


17812 


lOSbp 














23 


3514 


17724 


17822 


99bp 


gpT 












24 


3515 


1B729 


17880 


870bp gp: 


U32823 


Haenophi lus 
influenzae Rd 
section 138 of 163 


29.3 


64 4 




25 


3516 


19497 


18736 


762bp 


gp: 

AE001010 


Archaeoglobus 
fulgidus section 97 
of 172 


30 4 


56. 1 




i 26 

i 


3517 


19705 


20073 


369bp gp: 


Z83859 


Hycobacteriun 
tuberculosis H37Rv 
Rv1846^ 


36.8 


7a 1 


repressor 
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2] 



^1-2^ 



$11) 


w 


(nt) 


(nt) 


" 1 

ORFS 
(nt) 


1 

db -7^^; 




H — 14 

CO 


.... 1 
(X) 














AL0Q8609 


Hycobacteriua 








27 


3518 


20073 


21065 


993bp 


leprae cosaid 
81788: IILCB1786. 18 


24 9 


sas 


oeobrane protein 


28 


3519 


21053 


21145 


93bp 












29 


3520 


21253; 


21074 


180bp 


8P: 1 






30 


3521 


21426 


21524 


99bp 


8P: 










31 


3522 


21597 


22124 


528bpgp: X96983;& subtil is : cspB 


36.5 


61.4 


siailarity Ce- 
tera inal half) to 
UOP-sugar hydrolase 
precursor (ushA) 


32 


3523 


22164 


23399] 


1236bpgp: 1 










33 


3524 


23779 


23615 


165bp 


1 CorynebacteriuB 
gp. U213G0^yp^^^^j.^^, 
protein 0RF4 




12. S 




34 


3525 


24145 


24729 


585bp 


gp: Xantbononas 
AF036166 jcanpestris ohr 


51. 1 


79.9 


organic 
hydroperoxide 
resistance protein 


35 


3526 


24911 


25018 


108bp 






















Pyrococcus abyss i 








36 


3527 


26573 


24885 


16B9bp 


SP: 

AJ248286 


coop fete genome; 
segisent 4/6; 
PAB079a 


3a 8 


59.0 




37 


3528 


28099 


26822 


1278bp 


KP: 

AL121600 


Streptoniyces 
coelicolor cosaid 
F76: SCF76. 12c 


sao 


74 3 


secreted protein 


38 


3529 


29117 


28164 


9S4bp 


ep: 

AL121600 


Streptooyces 
coelicolor cosoid 
F76; SOT6.13C 


45l6 


74.3 


solute-binding 
1 ipoprotein 


; 39 


3530 


29965 


29117 


849bp 


gp: 

AL12I600 


Streptooyces 
coelicolor cosaid 
jR6 ;_ SCF76. J5c 


S&3 


82.8 


ABC transporter 
protein 


40 


3531 


29995 


30651 


657bp 


Bp: 

AL121600 


Streptomyces 
coelicolor cosnid 
R6: SCF76.16 


4a 1 


ABC transport 
73. 8 protein, ATP- 
biading subuni t 


41 


3532 


30697 


31677 


981 bp 


gp: 

:AL049727 


Streptomyces 
coelicolor cosnid 
981; SC9B1. 17c 


4&6 


77.2 


secreted solute 1 
bimling protein j 




















high affinity 


42 


3533 


31677 


32699 


1023bp 


gp: yi3169 E coll K12 rbsD 


30.4 


6a 3 


ribose transport 
systea 


43 


3534 


32699 


33457 


: 759bp 


igp: 

AL009199 


Streptonyces 
coelicolor cosaid 
787; SC7B7.07 


46.9 


75.9 


ABC-transport 
systea ATP binding 
protein : 


"44" 


"~3535 


[ .11280 


3346 5 


Jiti.bP 












45 


3536 


34330 


34899 


570bp 


gp: Z80233 


N^cobacteriuo 
tuberculosis H37Rv 
Rv0009 


79.9 


89.9 


pept idyl -prolyl 
•cts-trans isooerase 


46 


3537 


34982 


35668 


687bp 


gp: 

AL021926 


ttycobacteriuo 
tuberculosis H37ftv 
RvOOlO 


3a 8 


61.5 




47 


3538 


37242 


36247 


996bp 










46 


3539 


37182 


38198 


1017bp 


ALi09848 


Streptooyces 
coelicolor cosoid 
151; SCI51. 26c 


43.7 


76-4 

i. 


i ron-siderophore 
uptake system 
transaeabrane 
jcosponent 
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CO 


mm 


49 
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54 9 


84. 1 


iron-stderophore 
uptake system ATP- 
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50 


3541 


38978 
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822bp 


SP: 


U32676 


Vibrio vulnificus 
viuB 


26.2 


52.7 


vibriobactin 
receptor precursor 


51 


3542 


40458 


40189: 270bp 


8P: 


280233 


HycobacterlucB 
tuberculosis H37Rv 
RvOOII 


40.0 


72.6 




52 


3543 


42513 


40576: 1938bp 


SP: 


Z70722 


HycobacteriuH 
leprae pknB 


4a 6 


68.7 


serine-threonine 
protein kinase 


53 


3S44 


42656 


42762= 105bp 


SP: 








54 


3545 


43919 


42513! 1407bp 


ep: 


Z80233 


Itycobacteriua 
tuberculosis H37flv 
Rv0015c 


41.4 


616 


protein kinase A 


55 


3546 


45347 


43926 


1422bp 


SP: 


Z80233 


llycobacteriua 
tuberculosis H37Rv 
Rv0016c 


44. 1 


67.9 


penici 1 1 in binding 
protein 


56 


3547 


46669 


45347 


t 

1323bpgp: 


Z80233 


MycobacteriuB 
tuberculosis H37ftv 
Rv0017c 


47.8 


77.6 


cell division 
protein 


57 


3548 


4^21 


46669 


1353bp:gp: 

1 


Z80233 


Hycobacteriufl 

tuberculosis H37Rv 
RvOOISc 


44. 1 


7a 8 


phosphoprotein 
phosphatase 


58 


3549 


48485 


48024 


462bp 


0>: 


Z80233 


Itycobacteriua 
tuberculosis H37Rv 
Rv0019c 


3&7 


66.5 




59 


3550 


49422 


48505 


918bp 


8P: 


Z80233 


libfcobacteriua 
tuberculosis H37Rv 
ftv0020c 


23. 6! 3& 8 

i 




60 


3551 


49601 


49455 


147bp 










61 


3552 


50615 


49897 


720bp 


&>: 








62 


3553 


50972 


50754 


219bp 


«p: 













63 


3554 




50966 


471 bp 


8P: 












64 


3555 


941193 


51626 


1470bp 


ep: 

AE000351 


■ -- 

Escherichia colt K- 
12 gabO 


46. 7 


78.2 


succinic 
semialdehyde 
dehydrogenase 


65 


3556 


53633 


53538 


96bp 


SP: 




- 










3557 


53055 


54008 


954bp 


gp: 












67 


3558 


54044 


55546 


1503bp 


KP: 


D86934 


Staphylococcus 
aureus ORF H053 


4a 1 


7a 5 




68 


3559 


56417 


55629 


789bp 


bp: 


O90S09 


Synechocystis sp. 
PCC6803 

0RF_ID:slr1262 


42. 1 


72.2 




69 i 3560 


56676 


56386 


291 bp 


ep: 


D84432 


Baci t lus subtt 1 is 
BACJH642 9 


40. 5 


74 3 




70 


3551 


57270 


56680 


591 bp 


gp: 


D90909 


Synechocystis spL 

PCC6803 

0RF_ID:slrl261 


36. 3 


7a 4 




71 


3552 


57313 


57651 


339bp 


SP: 


Z95890 


Mycobacteriusi 
tuberculosis H37Rv 
Ry1766 


53. 2 


819 




72 


3563 


58087 


58941 


855bp 














73 


3564 


59091 


59930 


840bp 














74 


356S 


59952 


60662 


7l1bp 


gp: 












75 


3566 


60669 


62321 


1653bp 


gp: 












76 


3567 


63523 


62390 


1134bp 


gp: 


U15180 


Uycobacteriua 
leprae cor A 


29. S 


59. 5 


oagnesiua and 
cobalt transport 
protein | 
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(nt) 
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! 

mm 






64040 


is 3 594 














77 


ir568 


447bp 


bp: 








78 


3569 


64163 


65458 


1296bp 


SP: 

AF179511 


Zyatononas aobilis 
ZIM AF179&11 12 


3a 0 


64. 8 channel transporter 


79 


3570 


66197 


65508 


690bp 


gp: D90714 


Escherichia colt 
0RF_ID:o179#2 


23.7 


51 1 




80 


3571 


66599 


67972 


1374bp 


SP: 

AL021897 


Hycobacteriun 
tuberculosis H37Rv 
IN 109 5 


64.2 


86.7 


ATP~binding protein 


81 


3572 


68170 


68301 


132bp 












82 


3573 


68634 


68251 


384bp 












83 


3574 


70555 


68720 


1836bp 


SP: 

AL096811 


Streptoaiyces 
coel icolor 
SCI30A. 31c 


48.9 


8a 4 


integral aenbrane 
transpor 


84 


3575 


71462 


71349 


114bp 




i 




85 


3576 


70506 


72158 


1653bp 


Sp: 

AL022374 


Streptoaiyces 
coel icolor 


34 6 


62. j^^^^^^^^ two- 
cosQMinent sensor 


86 


3577 


72161 


72814 


654fap 


ot: 

AL022374 


Streptooyces 
coel icolor 
SCSSa 18c 




37.4 


61 5 


t«o~coapon en t 

transcriptional 

regulator 


87 


3578 


73728 


72817 


912bpgp: U31230 


Coryne bacterium 
glutamicum unkdh 


41 3 


717 


D-tsoaier specific 

2-hydroxyacid 

dehydrogenases 


88 


3579 


73727 


74272 


546bp gp: 










89 


3580 


74278 


74379 


ib2bp gp: 










90 


3581 


74490 


75491 


1002bp8P: U31281 


Corynebacteriua 
gtutamictiB bioB 


99l4 


99-7 


biotin synthase 


91 


3582 


75506 


75742 


237bp 


ot: 

Z95586 


Hycobacteriun 
tuberculosis H37Rv 
Rv159p 


72. 1 


79. 1 








75981 


75730 


252bp 


ot: 










93 


3584 


76253 


76023 


231bp 


ot: 










94 


3585 


76276 


76398 


123bp 


ot: 


.- 












76353 


76469 


iltbp 


ot: 










98 


3587 


78030 


77920 


lllbp 


ot: 










97" 


3588 


78406 78191 


216bp 


ot: 










98 


3589 


79910 


79656 


255bp 


ot: 










99 


3590 


83568 


82120 


1449bp 


8P: 

AL034443 


StreptoiQyces 
coel icolor 
SC4B& 03c 


3a 2 


613 


integral aeabrane 
efflux protein 


100 


3591 


849S9 


83891 


1269bp 


ot: 038505 


Bac i 1 1 us sp gene 
for creatinine 
deaninase 


97.2 


99-8 


creatinine 
deioinase 


101 


; 3592 


85403 


85098 


3d6bp 


gp: 










102 


3593 


85374 


85261 


IMbp 


SP: 










104 


3595 


_ 86277 
86318 


.SSj563 
87241 


il5bp 
924bp 


- 

ot: 

AL121596 


Streptofflyces 
coel icolor 
SCF51A. 30 


sao 


71.9 


SIR2-lilce 

regulatory protein 


105 


3596 


88532 


87561 


972bp 


ot: 

AL096849 


Streptooyces 
coelicolor 
SC1 11. 24c 


317 


616 


secreted lipase 


106 


\ 3597 

i 


89444 


88545 


900bp 


8P: 

AL096849 


Streptofflyces 
coel icolor 
SC1 11. 24c 


315 


6a 8 


secreted lipase 


: 107 


3598 89472 
[ 359? ] 69558 


89570 
90445 


99bp|gp: 
888bp2gp: 




e: 
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(nt) 
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ttlh , ORFfi , 
(nt) ' (nt) ! 



1-5^ 



00 



90461 



no 3601 I 91174] 91473 



513bpgp: 299123 



00 I 



Bacillus subtil is 
ipa-IOr 



2S. 7 $1. 8 



^~ — 1 










^ 111 3602 


91503 


91988 


486bp 


gp: 

AF048779 



77.0 



96.0 



transcriptional 
regulator OlarR 
family) 



urease subunits and 
urease accessory 
proteins 



Actinomyces 
naeslundii oreB 



113 I 3604 



93729 94199 



114 , 3605 : 94199 94879! 



IIS 3606 



94899 



Actiaoayces 
" AF048780 naeslundii ureC 
471hDi«*' TAclinooyces 
^''"*'IaF048782 nacslundji ureE 

681bpBP: 014439 ?®™'***^'*^ 
DotuMW'- uMt^-a Bacil Itts ureF 



59.8 



66.7 



84.3 



urease beta-subunit 



87. 9| 



urease alpha- 
subunit 



47.3 
38.5 



95513! 6l5bp 



1 16 3607 



I 116 

hTft 
ni8 



95517 96365 



3608 



97144 



3609 



119 3610 



120 3611 



98470 



BP: 

AF048784 



J urease accessory 
[protein _ _ 



72.9 



Actinooyces 
naeslundii ureG 



8a 7 



95.5 



urease accessory 

pr otein 

urease accessory 
protein 



gp: Actinoayces 

JAF048781 na eslund I i ureD 

963681 777bp gp: Y12804 ofaacter echA 



849bp 



44.0 



6a 



97319 



98498 98611 



101582 98808 



11S2bp | 



JMbp 



gp: 



^■urease i 
protein 
4repox i de 



accessory 



21.2 48. 4 ! ep oaide hy drolas e 



121 



3612 



103465 



101612 



9T7Chn Streptomyces 
z#J3Pp j^r^,e463 lincolnensis wdIA 



iBCiii. gp: :Eschericbia col 

"^°P^AE000153 IbtpC 



122 : 3613 



123 I 3614 



124 ■ 3615 



103479 



105751 



106392 



104909 



105173 



105841 



1431bp gp: 090837 ^R^^Ji^.j^^.a 



25.5 
21 8 
41.0 



579fap gp: 



39.7 
52.7 
68.2 I 



125 3616 



126 - 3617 



127 3618 



128 3613 



552bp 



gp: 

AP000064 



1 07289 106630r 660bp 



Aeropyruo pernix 
genoaic IWA 



58. 7 



29.6 



regulatory protein 
heat shock protein 
nucleosidase 1 



IO7435I 110890' 3456bpfS, 



AE001444 



ifelicobacter 
pylori, strain J99 
section 5 



34 1 



62.0. 



111161 1112741 114bpjgp: 



111374: 1123181 945fapgp: U95374 



129 
130 



3620 


112470. 


114083 


3621 


II4093I 


1154781 



Haioferax volcanii 
plasnid pHV3 
oxidoreductase 
genes . _ 
Lcoli 



32.8 62. 1 oxidoreductase 



,gp: 



131 I 3622 



132 3623 



133 3624 



i 134 ] 3625 



,U4J 



1 35 3626 
136 

137 



.Mycobacterium 



iamiB 



36. 51 
34.0 



71. 4 



efflux pump 
CQSponent 



. aminohydrolase 
-^siinila 



i j Streptomyces 

115536 11 5943 1 408bpgp: AL0968jcoel icolor 

' ^ SCI 30 A. 08 

11594 9 1162631 315hp gp: 
118599 11654 8j 2052bp|gp : . 

119589 118810 780bp™' 



39L8 74-1 



I 



gp: 

AL096743 



IStreptomyces 
'coel icolor SC17. 15 



3627 



3628 



119765 119920 1 56bp|gp: 
119970 120410 441bpgp: Z99120 

120922 120413 SlObp 



gp: 



AL096844 



llus subtitis 

yurT 

Streptomyces 
coelicolor 
SCI 28. 03c 



galacticol I 
34.8 61. 2 uti 1 isation operon 

repressor _^ 

78. 6{fflethylglyoxalase 



57.9 
35. 1 



64 9j 
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[=t «t 


V*/ 




138 




122459 


120951 


1509bp 


8P: 

AF007800 


Pseudononas 
ftuorescens at ID 




TA A 
lU. 4 


aannitol 

dehydrogenase 




40 JU 


123841 


122507 


1335bp 


gp: 


Z99118 


Baci 1 lus subti t is 
csbX 


33. 1 


69. 6 


sigoa 6 transcribed 
gene 


140 


3631 


123842 


124030 


189bp 


gp: 










141 


3632 


124121 


124966 


646bp 


gp: 


U57100 


Brucel la abortus 
orf254 


30l 9 




64. 0 




142 


3633 


124917 


126350 


1434bp 


gp: 


1173789 


Streptonyces 
rubiginosus xylB 


45.0 


68. 1 


xylulose kinase 


143 


3634 


127339 


126353 


987bp 


gp: 


X96580 


C glutamicua panC 


loao 


loao 


pantoate — beta- 
a 1 an i ne 1 i gase 


144 


3635 


127171 


127992 


822bp 


gp: 






.... 




145 


3636 


128004 


127192 


813bp 


gp: 


X96580 


C glutafflfcun pan B 


loa 0 


IOOl 0 


3-Betbyl-2- 
oxobutanoa te 
hydroxystethy 1 transf 
erase 


14S 


3637 


129049! 128099 


SSIbpgp: 












; 147 


3638 


130118! 129489 


630bp gp: 


7QE,,7jl*ycobacteriini 

leprae IILC1351. 17c 


41 4 


69. 0 


3~f&ethyl purine DNA 
glycosy lase 


148 


3639 


130145 


130798 


654bp gp: 












149 


3640 


131738 


130815 


924bp 


gp: 

AB029&96 


Petra leua-degrad i ng 
bacteriua KHI gene 


3a 3 


69. 3 


— ■ 

esterase HDE 


150 


3641 


131798 


"2424 


627bp gp: 












151 


3642 


132424 


132981 


SS8bp 


gp: 

AE000749 


Aquifex 880 1 icus 
section 81 of 109 


42. 4 


76. 5 




152 


3643 


134140 


132971 


1170bp:gp: 


Z77162 


Mycobacteriua 
tuberculosis H37Rv 
Rv0485 


28.0 


57. 2 




153 


3644 


135478 


134207 


1272bp 


gp: 

AL023496 


Streptooyces 
cqel i CO lor 


32.8 


64 4 




1 154 


3645 


136321 


13SS18 


804bp;gp: 












: 155 


3646 


136565 


136122 


444bp'gp: 








i 156 


3647 


136804 


138744 


1941bpgp: 












: 157 


3648 


138791 


14032? 


1S39bp gp: 










— 


158 


3649 


140329 


141789 


1461bp 


gp: 

AJ248288 


Pyro coccus abyss i 
PAB1246 


97 It 


CI fl 




159 j 3650 


141919 


141809 


lllbpgp: 












160 


3651 


141796 


143526 


1731bp 


gp: 

AFl 16463 


Streptonyces 

. ' 1 ?F olflens j. s^.wdj A 






regulatory protein 


161 


3652 


143575J 


144639 


1065bpgp: 












162 


3653 


144725 


145480 


756bp gp: 












163 


3654 


146396 


145518 


879bp 


gp: 

U32750__ 


Haenoptiilus" 
influenzae Rd 


3a 9 


69. 2 




164 


3655 


146522 


147238 


717bp 


gp: 

AL116S15 


Streptomyces 
coel tcolor 
SC017. 08c 


42. 1 


72. 3 


integral aembrane 
protein 


16L 


3656 


147238 


147570 


333bp:gp: 












166 


3657 


148043 


147573 


471 bp 


gp: 

AFt16184 


Corynebacteriuo 
glutasicuD panO 


loao 


100. 0 


L-aspartate-alpha- 
decarboxylase 
precursor 




3658 


148122 


149780 


l§59bp:gp^ 












168 


3659 


150930; 149794 


1137bp:ep: 


090710 


Escherichia col i 
ORF_ID:ol75tlO 


32.4 


62. 3 




169 


3660 


151589 


_ U0966 


~~624bpiBp: 












170 
171 


3661 
3662" 


151572 
152410 


152369 
152814 


798bp 
4£5bp 


gp: 
ro: 


090863 


E CO 1 i oepA 


34 7 


7a 2 


penici 1 1 in- 
insensitive nurein 
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as 


m> 


91} 




172 


3663 


m 


3664 


174 


366S 



175 



mm 

(nt) 



r 



1-7 



(nt) 



(nt) 



155754; 1532261 2529bp| gj,,,3, ISStH^ M 
155853 156167: 315l)p, 



00 (X) 



3666 



176 



177 



3667 



178 



3668 



156830 156147 



684bp 



D26185 



iBacitlas subtMis 
orfF 



ic c CO c|ATP-binding RNA 



156830 157537' 



157584 158138 



708bp;gp: J02607IE. col i alkB 
5S5bp 



158154 158831 



3669 1588691 159159 



&78bp 



Ittycobacteriiw 
gp: Z93777 tuberculosis K37Rv 

|ragA 

IftaeiDophi las 
influenzae Rd 
section 125 of 163 



Kp: U32810 



291fapgp: D26185 



179 3670 
ml 3671 



rial 



18 



181 ! 3672 

!g^"3673 
183 I "3674 



159147 160013 



867bp 



1600291 160370 



160431 161360 



162295 161363 



162390 162295 



342bp 



Baci llus subtil is 
oriC region 

IMycobacteriiM 
tuberculosis H37Rv 
Rv0911 



930bp 



933bp 



96bp 



184 ! 3675 , 162439' 162867 



185 I 3678 



186 I 3677 



188 



189 



3678 



3679 



3680 



162965 163603 



429bp 



J39bp 



AL035161 



St rep tony ces 
coel icolor 
SC9C7. 14c 



iMycobacteriuo 
165755) 163689 2067bpj^- tuberculosis H37Rv 



165717 166457 



168718 



1674 19 
167837 



741fap 



963bp] 



gp: 



ISO 



191 



3681 



3682 



166816 169991 
169996] 170916 



8B2bp 



in6bp 
92fbp 



gp: Z99121 



gp: 014399 



Bacillus subtil is 
(section 18 of 21} 
Baci llus subti l is 
yxdC 



192 3683 j 170843 1724441 I602bpgp: L48550 



193 



3684 1724681 173355^ 888bp'gp: D14399 



2468j 173 



194 3685 j 173365 1752751 1911fapjgp: D14399 



195 3686 



Streptoayces 
coel icolor nsdA 

Bacillus subtil is 

yidB 

tBacillus subtiJis 
yxdD 



175319! 176272 



196 ' 3687 

197 I 3688 
-198! 3689 

199 , 3690 



1763081 177318 lOllbp 



in32B 



178285 



Streptonyces 
Icoel icolor SC911. 38 

1782031 876bp gp: 01«99i5«i* * 
179658 1374bpgp: U0328 L coli yieO 



gp: 

AL049863 



179669 180711 

181297 
181647' 



["200 f 369l"T 180842i_l 
I 201 3692 I 181264p 

202 3693 ! 182679 181 687 1 993bp| 



1023fap 
"456bp 



7Qq,.jBacitrus subtil is 



jStreptomyces 



I A J 00 97 98 I r e t i cu 1 i, . c ebR ge ne 



3& 3; 73. 2.acety 1 1 ransf erase 

[ |o-6-lle thy 1 guan i ne^ 

34 7| 6a 7 DNA 

wethy I transferase _ 

dna-3-Be thy I aden I ne 
g lycos idase I 



39. 0 61. 6 



29.3, 



67.0 



Sa 9! 72. 7 



replication origin 



37.8 



66.0 



3a 7 



46.5 



77.4 



6a 8 



2^9 
2a 7 



zinc 

■eta 1 1 op ro Cease 



7a 9 



71.4 



D-inositol 
cataboMso 



61. 01 8a 1 



312 
41. o| 

2a 7 
4a 2j 

72.1' 
34 2i 
31 J 

32.0 



5a2 



methylmalonic acid 
senialdefayde 
dehydroge na se 



oyo-inositVl 
catabol isa 



6a 8 



myp- inositol 
catabol iso 



51.0 



71 2 ■y<>~»nos ' ^ol 
[ dehydrogen ase 
I fmyo- inositol 
' catabol iso 



. drug' resistance 
■ j trans l ocase s i 

7a 5 



61. 91 regulatory protein 
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mm 

mi 
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(nt) 




OHF« 
(nt) 


db -7^5^ 




ft) 


' ! 

(X) 




2Q3 


3694 


182819 


184051 


1233bp 


SP: 

ALp23862 


Streptomyces 

coel icolor SC3F9. 05 


35.6 


68. 7 oxidoreductase 


204 


3695 


184077 


185087 


lOllfap 


gp: Z99108 


Baci 1 lus subti 1 is 
yfiH 


33.7 


64.7 




205 


3696 


185214 


185642 


429bp 


8P: 

AL023093 


Mycobacteritni 
leprae cspB 


77.6 


92.5 


small cold-shock 
protein _ 


2W 


3697 


186508 


"186708 


~2bTbp 


8P: 










207 


3698 


186769 


187302 


534bpgp: 




~ 






208 


3699 




187607 


306bp 


8P: 










209 


3700 


187687 


188100 


414bp 


MycobacteriuD 
gp: Z970S0 tuberculosis H37Rv 
Rv0187 


29.5 


61.0 


o-aethyl transferase 


' 210 


3701 


188122 


188256 


~T35bp 


SP: 










211 


3702 


188725 


188300 


426bp 


gp: 








212 


3703 


189847 


188747 


llOlbp 


gp: 

AE001711 


Thernotoga naritina 
section 23 of 136 


31.6 


61.7 


Va t iTbo i ite Mnt roP 
protein A 


213 


3704 


169920 


190321 


402bp 


SP: 










• 2 14 


3705 


190628 


190389 


240bp 


gp: 











215 


3708 


192229 


190703 


1527bp 


gp: 

AB007638 


Bsi 11 us subti 1 is 
ydJK 


sa6 


82.0 


setabolite 
transport protein 


217 


3708 


192435 
192857 


192533 
194464 


99bp 
1608bp 


8P: 
gp: 

AF024666 


Corynebacteriiia 
striatum plasaid 
pTPIO tnpisn 


43.0 


7a 8 


transposase 1513 


218 


3709 


194480 


i94i532 


153bpgp: 










219 


3710 


195036 


194604 


43Sbp 


gp: 










220 


3711 


195240 


199769 


4530bp 


gp: 










221 


3712 


199772 


201289 


1518bp 


gp: 

AB024708 


Corynebacteriuoi 
glutaoicum gltO 


99L4 


soall subunit of 
99. 8 RAIM-dependent 

glutaaate synthase 


222 


3713 


201580 


201341 


240bp 


gp: 






223 


3714 


2PJ775 


201620 


156bp 


gp: 










224 


3715 


203244 


201760 


1485bp 


gp: 

AL022121 


Rycobacteriua 
tuberculosis H37Rv 
Rw3698 


44.6 


72.8 


• 


225 


3716 


205471 


...205581 


lllbp 


gp: 










228 


3717 


207011 


203541 


3471 bp 


gp: U46844 


Itycobacteriua 
soegmatis enbC 


4^9 


72.6 


arabinosy 1 
transferase 


227 


3718 


209037 


207007 


2031 bp 


gp: Z80343 


Hycobacteriua 
tuberculosis H37Rv 
Rv3792 


35.0 


66. 1 


nenbraneprotein 


1 228 


3719 


209966 


209210 


759bp 


gp: U46844 


Hycobacterinn 
snegoat i s ; 
protein id=*AAC4527 
6. 1 


59.5 


83.3 


short-chain alcohol 
dehydrogenase 


229 
230 


3720 
r 3721 


211455 
211768 


209992 
"2115^35 


1464bp 
234bp 


gp: Z80343 

8P* 


ttycobacterioiD 
tuberculosis H37Rv 
Rv3790 


66.0 


85. 1 


oxidoreductase 


231 


3722 


"211777 


212283 


Sdtbp 


gp: 










232 
233 


3723 
3724 


2_12283 ; 212735 
212656 213657 


453bp 
1002bp 


gp: 
gp: 

AF1 16463 


iStreptonyces 


2a 8 


42. 7Tegulatory protein 


234 

"235 


3725 
: 3726 


213664 214107; 444bp 
214121]" 214522I 402bp 


gp: Z80343 
gp: 


IHycobacteriuD 
tuberculosis H37Rv 
|Ry3789 


60 5 


83.9 





[0 0 5 5] 



2 7 



ffi5E# 2000-3104457 



#2 000-159162 



m 



236 3727 



237 I 3728 



238 i 3729 



239 1 3730 



(nO 



214S27 



(nt) 



215159 



ORFfi 
(nt) 



2161001 215162 



216264 



216712 



240 ^ 3731 216947 



241 3732 217929 



242 



243 



244 



245 



246 



247 



248 



249 



250 



251 



252 



253 
254 

255 



256 
257 



I 258 



3733 



3734 



3735 



218845 



218949 



221131 



3736 221712 221131 



216605 



216116 



216843 



217141 



217943 



633bp 



939bp 



342bp 



597bp 



lOShp 



789bp 



Hycobacteriua 
sp: Z83859 tuberculosis H37Rv 
'Rv1864c 



gp: 280343 



Hycobacteriun 
tuberculosis H37Rv 
Rv3782 



SP: 



8P: 



8P: 



bp: Z80343 



903bpigp: Z80343 



4X 2 



(» 



73.8 



61 6 



79. 1 



HycobacterioB 
tuberculosis H37Rv 

Rv 3781 

Hycobacteriua 
tuberculosis H37Rv 
Rv3783 



•Hycobacterlooi 
220151: 1203bpgp: Z80343 tuberculosis H37Rv 
t :Rv3778c 



220154 



3737 : 223694! 222210 



3738 224065. 223922 



3739 i 224336 



3740 



3741 



3742 



3743 



3744 



226324 



226839 
227230 



227685 



225244 



225242 



978bp; 



AL096822 



;Streptoayces 
coeiicotor 
SCO)! 24c 



582bpjg p: 



1485bpgp: Z73234 



144bp=gp: 



909bp gp: 



1083bpep: Z95150 



76.2 



57. 2 



36. 5 



ABC transporter 
93. liATP-bindiag 

proiteins 



83.0 



sa 8. 



63.0 



7a 0 



transport system 
pernease 



qui none 

oxidoreductase 



a subtil is DNA 
(26.2 kb fragment: 
170 degree region 



4a 7 



Mycobacterium 
tuberculosis H37Rv 
soeB 



226312 S28bpjgp: Y10817 



226760 471bp 



227218 468bp 



228887 227703 1185bp 



3745 229751 228891 861 bp 



Arthrobacter 

ni cot i novo rans noaE 



8P: 

AL022004 i 



: Mycobacterium 
tuberculosis H37Rv 
Rv0865 



gp: Y10817 



gp: Y10817 



Arthrobacter 

n i cot i novo rans soaA 



gp: Z838S9 



3746 230S14 229711 804bp;gp: Z83659 



44 0 



sodim/proton 
7a 8:dependent alanine 
carrier 



6a 4 



Arthrobacter 

n i cot i novo rans soaC 



Mycobacterium 
tuberculosis H37Rv 
nodB 



Mycobacterium 
tuberculosis H37Rv 
DodA 

^Mycobacterium 

3747 230566 230928 363bp ff *„nrtii tuberculosis H37R» 



Pyrococcus 

3748 231842 230931 912bp horikoshii 0T3 
pos i t ion (1/7) 



75 31 

4a 8 

61. 7 
34 5 
41. 9 



44.7 



6a 6 



involved in 
fflotybdopterin 
oetabol isB 



molybdopteria 
synthase, large 
subunt t 



H0LYQ)0PTERIIi 
BIOSYNTHESIS MOG 
PROTEIN 



Dolybdopterin co- 
84.4 factor synthesis 
protein 



5a6 



71. 9 



37« a«67 a,M.: 4zat,^,„, ZTilcir.i.ozc 



37. 1 

37, 5 

34. 8 
3a 0, 



moiybdopterio co- 
factor synthesis 

protein 

traosport system 
permease for 
BOlybdate uptake 



nolybdate binding 
protein attached to 
67. 1 membrane by lipid- 
Bodtfied N-terminal 

cysteine 

notybdopterin 
7a 8' conver t i ng f ac tor 
(subunit I) 

6a 1 

74. 8 membrane protein 



[0 0 5 6] 



ffiSE#2 0 0 0 



#2 000 — 159162 



[^10] 



m 1-10^ 



se 


e$9S 
«) 


paid 

(nt> 


(nt) 


259 


i 

3750 


233282 


232260 


260 


3751 


233573 


233674 


261 


3752 . 233913 


234818 


262 


3753 


235203 


234910 


263 


3754 


235290 


235409 


264 


3755 


235423 


235331 


265 


3756 


236212 


235451 


266 


3757 


236326 


237342 


267 


3758 


237345 


238145 


266 


3759 


238176 


239525' 


269 


3760 


239772 


.239945 


270 


3761 


239935 


241515 


271 


3762 


241635 


241540 


272 


3763 


242947 


241883 


273 


3764 


242910 


243431 


274 


3765 


243434 


243910 


275 
276 


3766" 
3767 


244015 
244466 


244215 
244816 


277 


3768 


244902 


247304 


278 


3769 


247280 


248572 


279 


3770 


249306 


248557 


280 


3771 


249428 


250507 


281 


3772 


250503 


251939 


282 


3773 


251952 


, 252830 


283 


3774 


253819 


252830 


284 


3775 


"253932" 


254078 


285 


3776 


255282 


254329 


266 
287 


37n 
3778 


' 2i55795 
; 256068 


255493 
' .25X205 



ORFS 
(nO 



1023bp 











(0 


CO 



gp: Z80343 



jHycobacteriuoi 
tuberculosis H37Rv 
hisC2 



102bp;gp: 



906bp gp: 
294bp:gp: 
IMbpjp: 
" 93bp^: 

^**2»>pSi31866 



49.6 



76.8 



:htstidinol- 
phosphate 
aninotransferase 



1017bp 

. JIBIbp 
1350bp 



gp: X92868 

gp: D1251 1 
gp: D90905 



Yersinia pestis 
0RF49 



Baci I lus subtil is 
COS 

compleBent (10953. 

. 12002) 

Hi rubens gene 



31.9 



35. 2 



58.6 



transcriptional 
regulator Q.ysR 
family) 



67.5 



174bp|^ 
1581 bp 



Synechocystis 
sp. 0 lff_ID:slrl216 



96.bP 



gp: 

AE000541 



Helicobacter pylori 
26695 section 19 of 
134 



8?j 



21. 5 3& 1 oxidase 



37. 3 7a 5 



51.4 



7a 5 



'^«*»'>S022121 



522bp 
477bp 



gp: 

ALQ22121 



201bp 



gp: 

AL022121 



Mycobacteriun 
tuberculosis H37Rv 
Rv3754 



46.1; 69.1 



Hycobacteriuo 
tuberculosis H37Rv 

Rv37S3c 

HycobacteriuB 
tuberculosis H37Rv 
Rv3752c 



48.8 



73.8 



oxidoreductase 



cytidine and 
56. 5 74. 2 deoxycytidylate 
deaainases fanily 



gp:. 



351 bp 



gp: Z99118 



1293bp 

^.^.^''AEqpi747 
ld8Obp0>: 



Streptomyces 
coel icolor 

SCF51A.01C 

Baci I lus subti I is 
complete genome 
(section 15 of 21) 
thermotoga oaritina 
section 59 of 136 



36. 8 64. 4 



■embrane transport 



protein 



43.2 
3a 3 67. 2 



68. 8 guanine 

.transglycosy lase 



1437bp 
879bp 



gp: 

AL035707 



gp: 

AE000562 



^Obp^: 
147bp gp: 



954bp 

303bp 
138bp 



gp:Z95389 



gp: 



Streptomyces 
coelicolor 

SCE29^q4c_ 

He I i cobac ter ~ py i o r i 
26695 section 40 of 
134 



Hycobacterlum 
tuberculosis H37Rv 
Rv3430c 



22.8 



53. 2lABC transporter 



34. 5 64.6. 



34. 3 61 1 151540 transposase 



[0 0 5 7] 



2 9 



miE# 2000-3104 457 



#2000—159162 



[*1 1] 



1-11 m 



mm 


m 


(nt) 


(nt) 


0RF& 
(nt) 


db 




(» 


mm 

(X) 






















288 


3779 


256564 


257895 


'"2bP^022l21 


Mycobacteriuo 
tuberculosis H37Rv 
Rv33722c 


57.6 


81.8: 

i i 


. 289 


3780 


257901 


258530 


630bp 


SP: 








290 


3781 


258552 


260876 


2325bp 


8P: 

M.022121 


Hycobacteriua 
tuberculosis H37Rv 
dnaZX 




42. 5 


59.5 


OKA POLYUERASE 1 1 1 
SUBUNITS GAUIA 
(dnaZ) AND TAU 
(dnaX) 


291 


3782 


260988 


261296 


309bp 


SP: 

AL022121 


iycobacterioa 
tuberculosis H37Rv 
Rv3716c 


5Sl 6 


83.8 




292 


3783 


261403 


262056 


654bp 


gp: 

AL022121 


Vycobacterinn 
tuberculosis H37Rv 
recR 


63. 3 


SZ 3 


.. , , , 

recoabtnat ion 
protein 


293 


3784 


263296 


262547 


750bp 


gp: 

AL022121 


Hycobacteriun 
tuberculosis H37Rv 
cobQ2 


54 0 


75. 0 


cobyric acid 
synthases 


294 


3785 


264567 


263299 


1269t)p 


gp: 

AU123596 


Hycobacteriun 
leprae iLCB2407. 24c 


54 7 


78. 8 




295 


3786 


265679 


264600 


lOSObp 


gp: 

AU122121 


Hycobacter iom 
tuberculosis H37Rv 
dnaQ 




55.2 


DNA polyoerase III 
epsi Ion chain 


296 


3787 


266099 


265989 


lllbp gp: 










297 


3788 


268011; 266155 


1857bpgp: X709S9 


C glutamicun gene 
leuA 


loa 0 


loao 


isopropylnalate 
synthase 


298 


3789 


269125 


268259 


867bp>BP: X70959 


C glutaaicua o_rf X 


100. 0 


100.0 




299 


3790 


269372 


270634 


1263bp 


gp: X57226 


C glutaoicun lysC- 
alpha 


99. 5 


99.8 


aspartate kinase 


300 


3791 


270661 


271692 


1032bp 


gp: X57226 


C glutamicum asd 


loa 0 


loao 


aspartate- 
sefli aldehyde 
dehydrogenase 


301 


3792 


271762 




1434bp 












302 


3793 


274121 


273543 


579bp 


gp: Z73966 


Hycobacteriun] 
tuberculosis H37Rv 
sigC 


4a 1 


72.4 


RKA polyaerase 
Sigma factor 


303 


3794 


274319 


275872 


1S54bp 


gp: Z99108 


Bacillus subtil is 
kat-19 


St 9 


76.4 


vegetative catalase 


304 


3795 


275892 


276233 


342bp 












305 


3798 


276248 


275958 


.291 bp 


gpi 










306 


3797 


276764 


276303 


462bp 


gp: 

AL049628 


Streptonyces 
coelicolor IrpA 


4a 1 


75.5 


AsnC-faiaily 
transcript ional 
regulator 


307 


3798 


276812 


277582 


771 bp 


gp: Y11043 


a. subt i 1 i s az 1 


; "305 


"eao 


308 


3799 


2n582 


277905 


324bp 


gp: 










309 


3800 


278365 


278475 


lllbp 


gp: . 










310 


3801 


278302 


277988 


SfSbp 


8Pi 










311 


3802 


278742 


278389 


354bp 


BP: 

AL078610 


Streptooyces" 
coel icolor 
SCH35. 28c 


37. 9 


73.3 


transcript ional 
regulator 


312 
"313 


3803 
3804 


278716 
" 279894 


279894 
280280 


1179bp 
387bp 


gp: 

AL078610 

8PJ .... 


Streptonyces 

coel icolor SCH3S. 26 


61 2 


85.6 


heavy oetal 
resistance oenibrane 
protein 


314 


3805 


280667 


280350 


3T8bp 


gp: 











315 


3806 


280940 


280671 


27bbp 


Bp: 










316 


3807 


281402 


280950 


453bp 


gpj 










317 


3808 


282934 


281405 


1530bp 


gp: 

293932 


a subt i 1 is yufO 


29. 1 


65.2 


HJNiM dehydrogenase | 
(ubiquinone) 



[0 0 5 8] 



ailE# 2000-3104457 



#2000—159162 



[^1 2] 



H 1-12^ 



£^ 
«^ 

06 

«e 


R) 


(nt) 


(nt) 


0RF& 
(nt) 


db -^y^ 




(X) 




mm 


318 


3809 


283318 


282938 


381 bp 


SP: 

AB015981 


staphylococcus 
aureus anhC 


37.0 


7a 6 


Na+/H4^ ant i porter 
system responsible 
gene 


319 


3810 


286209 


283318 


2892bp 


8P: 

AF010496 


Rhodobacter 
capsulatus strain 
SB1003 partial 
genome 


32. 9 


61.9 




320 


3611 


286374 


267858 


1485bp gp: 








- 


321 


3612 


288830 


287967 


864bp:gp: 










322 


3813 


288961 


289065 


105bp:sp: 










323 


3814 


289797 


289132 


666bp 


SP: 

At049497 


Streptonyces 
coel icolor 
SC6G10. 16 


54 7 


76. 7 


two conponent 
response regulator 


324 


3815 


291244 


2897781 1467bp 


gp: 

AL049497 


Streptonyces 
coel icolor 
SC6G10. 15 


4a 8 


7a 9 


two component 
sensor kinase 


325 


3816 


291 34S 


291443 


99bp 


_ 








325 


3817 


291834 


291274 561 bp 


KP: 










327 


3818 


291801 


292418 61&bp 


gp: 

AL0235I4 


HycobacteriuiD 
leprae IILCB4. 30 


26. 3 


57. 1 


,. 


328 


3819 


293512 


292S98| 915bp 


gp: 

AL022121 


Mycobacteriuo 
tuberculosis H37Rv 
Rv3683 


sa 5 


74 8 





329 


3820 


293540 


293992 


453bp 


gp: 

AL022121 


Mycobacterium 
tuberculosis H37Rv 
Rv3688c 


55 2 


78 6 


0 


330 


3821 


296389 


294005 


2385bp 


gp: 

AU)22121 


■ycobacteriuB 
tuberculosis H37Ry 
ponA 


4& 4 




78 1 




CLASS A PENICILLIII- 
BINDING PROTEIN 


331 


3822 


297056 


297403 


348fap 


^022121 


Hycobacteriun 
tuberculosis H37Rv 
Rv368lc 


67. 1 


87. 5 


regulatory protein 


332 


3823 


297432 


297623 


192bp;gp: 1 








333 


3824 


297623 


297764 


162bp 


gp: 

AL079353 


Streptonyces 
coel icolor 
SCH17. 10c 


84. 0, 96. 0 




334 


3825 


297793 


298251 


459bp 


8P: 

AL022121 


Hycobacteriun 
tuberculosis H37Rv 
Rv3678c 


65. 1 


89.9 


transcriptional 
regulator 


335 


3826 


299697 


298333 


1365bp 


gp: 

U00O39 


£. coli 0RF_o440 


38. 2 


72.0 


■etabolite 
transport 


336 


3827 


301262 




299727 


1536bp 


gp: 

AL021309 


Hycobacteriun 
tuberculosis H37Rv 
fadDU 


36.0 


64 2 


Acyl-CoA Synthetase 


337 


3828 


301419 


3013151 lOSbpgp: 










338 


3829 


302037 


301513 




Streptonyces 

coel Icolor SCJ4 28c 


33. 9 


6Sl4 


transcriptional 
regulator 


339 


3830 


302168 


303100 


933bp;gp: Z82098 

1 


Hycobacteriun 
tuberculosis H37Rv 
Ry3548c 


34.8 


65 5 


dehydrogenase 


340 


3831 


303134 


304075 


942bpjgp: Y08256 


S. solfataricus orf 
c02q06 


36. 9 


66.0 




341 

: 342 


3832 
3833 


304071 
30S289 


30S264 
305759 


1 

*"HS098811 


Archaeoglobus 
fulgidus section 71 
of 172 

Streptonyces 
coet icolor 
SCI30A. 19 


36.2 
47. 3 


618 
75 3 
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[*1 3] 



® 1-13 * 





R) 


\ ! 
(ot) (nt) 


0RF5 
(nt) 


db -^v^l 






satis 


mm 


«) 




















3834 


306368^ 


305196 


1173trp 


8p: 












344 


3835 


305859 


308701 


843bp 


gp: 

AL022121 


HycobacterTua 
tuberculosis H37Rv 
Rv3677c 


41.2 


71, A 


hydrolase 


345 


3836 


307463 


306783 


681 bp 


gp: 

AL022121 


Hycobacteriua 
tuberculosis H37Rv 
Rv3676 


79.5 


92.9 


transcriptional 
regulator 


346 


I 3837 


306801 


307505 


705bpgp: 










347 


3838 


307599 


307700 


102bpgp: 










348 


3839 


307919 


_ 307728 


192bp Kp: 




■ ■ 






349 


3B4D 


307956 


308735 


780bp 


gp: 

AL022121 


Hycobacteriuia 
tuberculosis H37Rv 
Rv3674c 


6a 3 


8a6 


Endonuc lease lilt 
(DNA N-€LYCOSYU$E 
ACTIVITY) 


350 


3841 


308746 


309303 


SSSbp 


gp: 

AL02212I 


Hycobacteriup 
tuberculosis H37Rv 
Rv3673 c 


34 6 


5a3 


cytochrooeC 
biogenesis protein 


3S1 


3842 


309263 


310039 


777bp 


gp: 

AL022121 


Hycobacteriua 
tuberculosis H37Rv 
Rv3672c 


42.0 


64 7 




352 


3843 


310133 


311326 


1l94bp 


gp: 

AL022121 


HycobacteriuB 
tuberculosis H37Rv 
Rv3671 c 


3&6 


71. 0 serine protease 


353 


3844 


311831 


311700 


132bp 


o»7 7 










354 


3845 


313144 


311900 


1245bp 


gp: 

AL022121 


Hycobacteriua 
tuberculosis H37Rv 
ephE 


2a 1 


SSl2 


epoxide hydrolase 


355 


3846 


313512 


312910 


603bp 


gp: 

AL022121 


Hycobacteriua 
tuberculosis H37Ry 
Rv3669 


4a 8 


77.6 




356 


3847 


313571 


313672 


102bp gp: 






357 


3848 


314600 


313626 


97Sbp 


8p: 

AL022121 


Hycobacteriua 
tuberculosis H37Rv 
Rv3661 


47.6 


7a 7 




358 


3649 


314543 


314638 


96bpgp: 










359 
360 


3850 
3851 


; 314909 
[ 315973 


316003 
317133 


1095bp 
1161bp 


gp: 

AL022121 
gp: 

AL022121 


Mycobacteriuo 
tuberculosis H37Rv 
Rv3660c 
Hycobacteriua 
tuberculosis H37Rv 
Rv3659c 


3a 0 

54 9 


. ..'H 

» J conjugal transfer 
protein 


361 


3852 


317079 


317894 


816bp 


gp: 

AL022121 


Hycobac ter i ua 
tuberculosis H37Rv 
Rv3658c 


3a 5. 61 7 


transaembrane 
protein 


362 


3853 


317894 


' 318466 


573bp 


gp: 

AL022121 


Mycobacteriuo 
tuberculosis H37Rv 
Rv36S7c 


318 


64 2 




363 


3854 


318493 


3186S0 


198bp 


ep: 

AL022121 


Hycobac teriuo 
tuberculosis H37Rv 
Ry3656c 


" 47-5 


84 8 




364 


3855 


318959 


318546 


414bp 


gp: 










365 


3856 


318697 


319014 


318bp 


gp: 










366 
367 


3858 


318992 
321778 


; 319336 
319337 


i 345bp 
2442bp 


ro:. 

gp: Z9S436 


Hycobacteriua 
tuberculosis H37Rv 
Rv3649 


54 6 


7a 4 


ATP-dependent 
het i cases 


. 368 
1 369' 


3859 


322008 
J 322217 


322208 
321993 


201 bp 
[ y25bp 


gp: 

AL023093 


Hycobacteriua 
leprae cspB 


77. 6 


91. 0 


'cold-shock protein 
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ffiaE# 2000-3104457 



#2 000 — 159162 



[*1 4] 



1-14 m 



! 

S£ 




(nt) 


OM^fi 
(nt) 


db 




^-1* 
(X) 


mm 








1 . . 


















370 




322275 


322412 


t38bp 


8P: 












371 


3862 


322911 


325698 


2988bp 


8P: 


iHycobacteriina 
Z95436UuberculQsis H37Rv 
topA 


61,7 


81. 6 0NA topoisoaerase 1 


372 


3863 


325905 


326615 


711bp 


gp: 












373 


3854 


328840 


326696 


2145bp 


8P: 


Z95436 


Hycobacteriun 
tuberculosis H37Rv 
Rv3645 


42. 1 


72.4 


transmembrane 
protein 


374 


3865 


328284 


329540 


1257bp 


8p: 


iycobacteriuo) 
Z95436 tuberculosis H37Rv 
Rv3644c 


43.7 


7a 7 


DMA polymerase III. 
delta and Kasma 
subuni t 


375 


3866 


329753 


329869 


117bp 


8p: 












376 


3867 


329749 


329910: 162bp 


8P: 










377 


3868 


329934 


330377 


444bp 


bp: 


X98546 


D. nodosus gepA 


3a 3 


56.0 




378 


3869 


330475 


330380 


96bp 


gp: 










379 


3870 


330895 


330987 


93bp 


gp: 












380 


3871 


330974 


331534 


561bp 


gp: 












381 


3872 


331554 


331261 


294bp'gp: 












382 


3873 


331S53 


332434 


882bP;gp: 


D90744 


Escherichia col i 
ORF iD:o235f4 


43.6 


65.0 




383 


3874 


332920 


334563 


1644bp 


gp: 


U08606 


Erwinia 

chrysantheni beta- 
glucosidase gene 


34 8 


6a 2 


beta-glucosidase 


384 


3875 


334S50 


334954 


40Sbp 


gp: 

AB009411 


Baci Mus sp. gene 
for beta- 
giucosldase 


3a 9 


57.7 


beta-glucosidase 


385 

... 


3876 


335004 


336113 


ntObp 


gp: 

AL021925 


Mycobacterium 
tuberculosis H37Rv 
adhE2 


65.0 


84.4 


alcohol 

dehydrogenases 


386 


3877 


336117 


336749 


633bp 


gp: 

AL02192S 


Mycobacterium 
tuberculosis H37Rv 
Rv2260 


56. 7 


81.7 




387 


3878 


336773 


337450 


678bp 


gp: 


X86780 


S. bygroscopicus 
gene cluster for 
polyketide 
immunosuppressant 


26. 5 


6a 1 oiidoreductase 


388 


3879 


337540 


338769 


i230bp 


gp: 


U14003 


rapaoyc i n 
L COM 0425 


23.2 


49. 7 debyratase 


389 


3880 


338785 


339726 


942bp 


gp: 

AL023093 


Mycobacterium 
leprae MLCB2548. 27c 


65.4 


85.4 




390 


3881 


339760 


339897 


138bp KP: 










— ■ - 

t 


391 


3882 


340570 


340196 


375bp gp: 


Z95436 


Mycobacterium 
tuberculosis H37Rv 
Rv3632 


59, 3 


8& 9 




392 


3863 


341403 


340570 


834bp:gp! 


Z9543& 


Mycobacterium 
tuberculosis H37Rv 
Ry3631 






transferase 


: 393 


3884 


"341348 


~342376 


■ i029bpigp: 












\ 394 


3885 


342415 


343452 


1038bp 


gp: 


U61226 


Leptospi ra 
interrogans orfE 


25. 6 


57. 1 




l39S 


3886 


343610 


343521 


90bp 


gp: 












' 396 


3887 


343610 


34S718 


21Q9bp 


gp: 


X96983i8L subtil is yhcR 


??- 9 


57. 4iUDP-sugar hydrolase 


j 3 97 


3888 


345976 


345815 


162bp 


gp: 












1 398 


3889 


346461 


346111 


351 bp 


gp: 












399 


3890 


348020 


346962 


10S9bp 


gp: 


a subtil is 23.9l(b 
X92868 fragnent from oap 
position 233 


56.0 




78.0 
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ffi bE# 2000-3104457 



#2 000—159162 



[1^1 5] 



m 



400 3891 



I 401 



3892 



1- 



402 3693 



(nt) 



(nt) 



ORF& 
(nt) 



I" 

I 



I (« I 



CO 



3489S3| 3480991 BSSbp gp: X60665|S. enter ica rolA 



350311 3489S3I 



Istreptococcus 
.pneumoniae Cp$19AH 



62.8 

I- 



'glucose-1-phospbate 
84. 9| thynidy I yl transfers 

Ise 



351471 3503141 



llSSbp'jfgy^pgj 



403 



'Enterococcus 
{faecal is strain 
'OGIRF OrfdeS 



3894 : 351949, 



404 



I 405 



-t 

3895 I 352694 



407 



3513711 S79bPi 



353638' 945bp 



3896 ! 3S4388; 353750,' 639bp 



3897 \ 3SS9071 



3898 357229 



35460 01 1308bp' 



3558S0< 1380bp 



408 



3899 



409 



410 



3900 



L41_2 



3901 



3902 



359355> 357238| 2118bp 



3603351 359763 



360433 360618 



573bp. 



I86bp 



gp: 160110 T. t hereo philus nox 



52. 1 



|dTDP-4-keto-«- 
73. 2ldeoxyglucose-3. 5- 
j epiaerase 

p. ojtfTDP-glacose-4. 6- 
dehydratase 



8p: 



Z99108 



SS."? 61. JIHADH oxidase 



38. 1 



7a 9 



iron(lll) dicitrate 
tr ansport pe mease 



gp: Z95436 



gp: 

At049S87 



8P: 



Streptonyces 

coe l icolor SCSF2A 

Hycobacteriua 
Z96796 tuberculosis H37Rv 
'Rv0457c 



37.4 
34 l| 



BJL 3 | Benibrane protein 
62. 5 ttetallopeptidase 



46.1 72. 2 j peptidase 



I 



mi 



361908'" 360815i 109W 



gp: 



413 



3903 



3904 



363236 



T14 



3905 



415 , 3906 



[jii6 



3907 



417 J 3908 

418 3909 



! 419 



3910 



420 I 3911 

421 3912 



362058riT7 9bpigp : 
gp- 



gp: Z707 24 S. livi dans 0 RF3 



363825, 364949, 1125bp 



3S4949T36S25r 309bp 



X66078 C. gluta aicuM copi 
, Pseudononas 



24. 6' 
27: 2l 



52.7 



U17898i 



so r ana cearua eps B 



27. 6| 56. 2{ 



56. 4 secreted proteins 
transoembrane 



prote in 



365232 365852 621bpgp: 



U17898l^""J°"°"" 

sol anacearua epsp 



29. 2 52. 1 



{required for EPS I 
production 



3658551 



3668321 



3668381 



368643^ 



368647 369801 



984bpjgp: J __ 

1812bpfgp: Z99121^a subtil is yveM 



3697551 370405 



115^bp|*|;25164 
^5'^P|S243431 



j 422 



370595 
371929I 



..fr;-- 



iBacteroides 
1 fra gilis wcgP 

lAcinetobacter 
Ivoffii weeH 



34 6' 

4a 7| 



65. 4. 



74. 5 an i no transferase 



53. 4! 



371773 1179bp.gp: U10927 



tt~~37341? 



373419 1491 bp gp: U22511 



3913 I 373500! 374813 



'I ^5'**'P-So00578 i26M5 section 56 of 

J JJ**. . 

■ ^ ~Synechocystis sp 

1005bpgp: D9091&iPCC6803 

0RF_ID:slr1424 



Staphylococcus 
, aureus af^ 
!Xanthomonas 
jcaa pestris guaJ 
iHelicobacter pylori 



423 1^3914 



374833] 375837 



^^4 



33.4 

33. 6| 
67. 5I 



|lDP-ga lactose 
79. 3|phosphate 

[transferase 

6a 21 
6a St 



64. 5| 



34. 9, 



3915 



1035bo!Si,2956 



■ 4 25 ; 3916 
426 I 3917" 



3758421 376876! 

377883T"~377832 

37809T~ 378227^ 1 35bp^gp 



Vibrio cholerae 
«bfO 



^ 1- 

rae I 



IWbpiTOL. 



427 3918 3781851 3785111 



428 



3919 I 37BS62' 378287' 



429 ' 3920 I 378 593 378504| 



jCorynebacteriua 
I glutaoicun 
327bpjgp: 017429 transposable 

I etenent 
, ilS318 31;0RFl 

jfebpjgp: _ ; 1 

_i?!?Pi8Pl. i 



31.0 
I 6X3 



• |t ran s f erase 



glycosyl 



,1 



7a 8, 



J 

I 
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m 1-16 « 



£$9 
»^ 

S£ 

^) 


E$9S. 

m 


(nt) 


(nt) 


ORF« 
(nt) 


db -^vf- 




(« 


mm 
(X) 


mm 


; 430 


3921 


379837 


378668 


1170bp 


gp: Z95S86 


Mycobacterittia 
tuberculosis H37Rv 
Rv1565c 


2a 0 


57. 4 oeoibrane protein 


431 


3922 


380842 


379650 


993bp 


gp: U50396 


Pseudomonas 
aeruginosa wbpC 


36.2 


618 




43Z 


3923 


381626 


381531 


90 Dp 




Escherichia col i 
ugd 








433 


3924 


381948 


383108 


1161bp 


gp: U78086 


6X7 


89.7 


liDP^glucose 
dehydrogenase 


434 


3925 


383768 


383496 


273bp 












435 


3926 


385190 


383982 


1209bpi 


gp: 










436 


3927 


386195 


38S374 


622bp 


gp: 

AF1 72324 


Escherichia coli 
wdnA _ 


^z 1 


6&0 


glycosyi 

transferase 


"437 


"3928 


386543 


386454 


90bp 


gp: 










438 


3929 


386538 


387200 


663bp 


gp: 799121.8. subtil is yvfD 


1 3a9 


64 1:799121 


. 439 


3930 


387657 


387463 


19Sbp 


gp: 










440 


3931 


387692 


389098 


1407bp 


gp: T16642 


Corynebacteriuo 
glutaoicun Ipd 


loao 


loao 


dihydrot ipoanlde 
dehydrogenase 


; 441 


3932 


389248 


390168 


921bp 


gp: 294752 


Hycobacteriua 

tuberculosis H37Rv 
galU 


64w 1 


8a 7 


Dtp — glucose-1- 
phosphate 

or idylyl transferase 


442 


3933 


390161 


390730 


570bp 


gp: 

AL096884 


Streptoayces 

coel icolor SC4G6. 27 


44u3 


69. 5 


transcriptional 
regulatory protein 


443 


3934 


392208 


390787 


1422bp 


gp: 

AL021933 


Hycobacteriuo 
tuberculosis H37Rv 
Rv046Sc 


57,0 


61.3 


transcriptional 
regulator 


! 444 


3935 


392331 


392236 


96bp 


gp: 










445 


3936 


392357 


392241 


117bp 


gp: 






446 


3937 


392597 


393475 


879bp 


gp: 










447 


3938 


393495 


39SS13 


201 9bp 


gp: 

AE001660 


Chlaaydia 
pneunoniae section 
76 of 103 


34.0 


62.0 


succinate 
dehydrogenase 
subunit A 


A AO 
4411 






*90ZDZ 


747bpgp: T08563 8. oacerans sdhB 


27.5 


56.2 


succinate 
dehydrogenase 
subuni t B 


449 


3940 


396315 


396650 


336bp sp: 










lau 


<l94l 






261bp;gp: 










451 


3942 


397040 


396411 


630bp gp: 












3943 


397730 


397825 


96bp'gp: 










453 


3944 


398208 


397232 


97Sbp 


gp: 








454 


3945 


398248 


399579 


1332bp 


gp: 

AL021933 


Hycobacteriuo 
tuberculosis H37Rv 
Rv0473 


46.0 


76.7 


oeobrane protein 


455 


3946 


399598 


400017 


420bp 


gp: 










456 


3947 


400039 


400341 


303bp 


gp: 








457 


3948 


400473 


401150 


678bp'gp: 










'458 


3949 


401050 


401253 


204bp 












459 


3950 


401150 


i 402796 


1647bp 


gp: 

AL03S161 


Streptoayces 

coel icolor SC9C7. 19 


43.9 


74.9 


efflux protein 


460 


3951 


402799 


404430 


1632bp 


gp: 

AU)35161 


Streptofoyces 

coel i color SC9C7. 19 


44.4 


75. 6 efflux protein 


461 


3952 


. 405509 


404508 


1002bp 


gp: 

Ajpg2571 


Baci 1 lus subtil is 


44.9 


76. 0 


forayltetrahydrofol 
ate deforaylase 


' 462 


3953 


405474 


406145 


672bp 


gp: Z77162 


HycobacteriuQ 
tuberculosis H37Rv 
ideoC 


48.2 


78. 2 


deoxyr ibose- 
phosphate aldolase 


"463" 


~39S4 


4063Td 


" 4CWS16T 


150bp 


gp: 










464 


3955 


406417 


t 405521 


. 897bp 


SP: 










465 


3956 


4064751 406317 


1 159bp 


gPi_ 
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[^17] 



m 1-17S 



OB 

mm 


» 


Rid 
(nt) 


(nt) 


ORFfi 
(nl) 


db 


TO im lain j^'fa 


(X) 


CO 




^) 




















466 


3957 


406550 


407416 


*^^'*^;S602133 


Hycobacter itio aviuo 
strain GtRIO 


26.8 


53.6 


nav346 





3958 


407708 


407409 




300bo gp: 


Z97050 


Hycobacter itna 
tuberculosis hj/kv 

RV0190 


58. 7 


8Sc 9 




468 


3959 


409975 


407711 


2265bp 


gp: 


Z74410 


Mycobacteriuo 
tuberculosis H37Rv 
ctpA 


46.9 


74.8 


cation- 
transport ingatpase ' 




3980 


410476 


410027 


" 4Mhp 




























Hycobacter iun 








470 


3961 


410883 


412545 


t863bp 


gp: 

AF071081 


tuberculosis 
proline-ricb aucin 
hoBolog gene 


40.4 


2& 7 




471 


3962 


412557 


413633 


1077bp 


8P: 

AF109162 


Corynebacteriua 
diphtheriae hauT 


57.2 


83.6 


1 ipoprotein bene 
receptor 


472 


3983 


413637 


414710 


1074bp 


gp: 

AF1091&2 


Corynebac ter i uo 
diphtheriae hnutl 


6S.2 


ABC-type 
90. 3 transporter 
peroease 


473 


3964 


414714 


415526 


813bp 


gp: 

AF109162 


Corynebac ter i on 
diphtheriae hnuV_ 


85.0 


61 8 ATP-binding protein 


474" 


3965 ! 41S643 


416599 


957bp gp: 












475 


3966 


416803 


4174391 


837bp:8p: 












476 


3967 


418354 


417545 


SlObp, 














'477 
: 478 


3968 
3969 


419253 
"419757 


41844T 
419257 


L 813bp 
501 bp 


gp: 
gp: 












479 


3970 


419236 


420885 


1650bp 


gp: 


Z77162 


Hycobacteriuo 
tuberculosis H37Rv 
Rv0482 






udp-n- 

acety 1 eno 1 py ruvoy 1 g 

lucosanine 

reductase 


480 


3971" 


"420866 


421516 


651 bp 


gp: 












481 


3972 


421842 


421729 


114bp 


gPj 




- 










*?73 


421858 


"422031" 


"4bp 


8PL 










483 


3974 


423793 


422090 


1704bp 


gp: 


Z99118 


Bacillus subtilis 
IcfA 


3S.5 


68. 1 


fatty acid 
netabolisB 


AHA 


3975 


423872 




1260bp 


gp: 


Z77162 


Hycobacter iun 

t till A r^tilneie U^7Dv 

Rv04B6 


51.5 


76.9 




485 


3976 


425177 


425920 


744bp 


gp: 


1183661 


St reptosiyces 
coel icolor pgm 


70.7 


84.2 


phosphoglycerate 
imi t ase_ 


486 


3977 


425934 


427172 


1239bp 


gp: 


T13627 


Hycobacter iun bovis 
6CG senX3 

Hycobacter tun 
tuberculosis H37Rv 
Rv0491 


49.2 


74 8 


a sensor type 
molecule of a two- 
component signal 
transduction systen 


487 


3978 


427172 


427867 


696bp 


gp: 


Z77162 






response regulator 
protein 


489 


3979 
3980 


14^8561 
432023 


429439 
429438 


879bp 
2586bp 


.8P: 
gp: 

AL021999 


Hycobacteriuo 
tuberculosis H37Rv 
Rv0987 


22-7 


56 5 


membrane protein 


490 


3981 


433028 


432126 


903bp 


gp: 


Z77162 


Hycobacteriuo 
tuberculosis H37Rv 
Rv0495c 


45.0 


66.9 




491 


3982 


433062 


433988 


927bp 


gp: 


U00018 


Hycobacteriuo 
leprae B2168 C2_208 


66.6 


87 9 exopolyphosphatase 


492 


3983 


434010 


434822 


813bp gp: 


flycofaacteriuo 
Z77162 tuberculosis H37Rv 
Rv0497 


2&8 


57. 3 membrane protein 
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m 1-18 m 



mm 

m) 


tt) 


— r 

(nl) 


1 

(nt) 


0RF& 
(at) 


! 

db -5? mmm&rf-^ 




1 

mm 

(X) 


mm 


493 


3^ 


434986 


433865 


n22bp 








494 


3985 


434835 


435695 861 bp 


gp: U31225 


Corynebacteriom 
glutaaicun proC 




. 495 


3986 


435940 


436137 198bp 


gp: U00018 


Hycobacteriua 
leprae B2168_C1_172 


76.4 


94 6 


495 


3987 


436321 


436103 


219fap gp: 






497 


3988 


436310 


436444 


USbpiep: 






498 


3989 


436463' 


436561 


99bp; 


BP: 

AL079345 


Streptomyces 
coel icolor 
SCE6& 25c 


10a 0 


8a 7 




499 


3990 4365731 436764 192bp 


gp: 








r 

; 500 


3991 


438044 


436980 1065bp 


gp: Z77162 


iycobacteriuB 
tuberculosis H37Rv 
SvOSOSc 


49L3 


72. a 


PHOSPHOSERINE 
PHOSPHATASE (SERB) 


sot 


3992 


438019 


438171 


1S3bp 


SP: 








502 


3993 


438294 


438037 


258bp 


ep: 








503 


3994 


438110 


438424 


315bp 


gp: Z77162 


flycobacteriuD 
tuberculosis H37Rv 
RvOSOS 


4as 


612 




504 


3995 


438513 


439904 


1392bp 


gp: Z77162 


iycobacteriua 
tuberculosis H37Rv 
benA 


46.3 


74 1 


glutanyl-trna- 
reductase 


505 


3998 


439909 


440814 


906bp 


gp: Z77162 


iycobacteriua 

tuberculosis H37Rv 
bene 


5^5 


7a 9 


porphobi Itnogen 
deaainase i 


SOS 


3997 


441220 


441591 


372bp 


8P: 








507 i 3998 


442482 


441601 


882bp 


gp: Acinetobacter sp. 
AF009224 bevU 


27. 1 


57.6 


LysR-type 

transcriptional 

activator 


508 ; 3999 ! 442758 


444158 


1401bp 


gp: D90837 :E. coli o347«2 


24.9 


55. 4 hesolysin 


509 


4mio 


444185; 446036 1854bp 


gp: U97357 


Vibrio vulnificus 
vl ly 




510 


4001 


446075: 448521; 447bp 


ep: 

AF124518 


Corynebactertun loa 0 
glutaaicon aroD 


10a 0 


3-debydroquinate 
dehydratase 


511 4002 1 446379 


447386 


1008bp;5j„5^3 


Corynebacteriun 
glutamicua aroE 


9&6 


shikiaate 
dehydrogenase 


512 i 4003 1 447670 


447398 


273bpgp: 


AeropyruB pernix 


37.6 






513 


4004 449179 


448130 


lOSObp 


CP: 

Aro00062 


67. 1 




; S14 


4005 , 450826; 449183 


1644bp 
1077bp 


gp: Z47200 


Y. enterocol itica 
yfuB 


26.0 


sa 1 




; 515 


4006 


451913 


450837 


gp: 

AF030523 


Sinorhizobiuo 
net i lot i afoA 


33.2 


64 8 


periplasoic iron- 
binding protein 


516 


4007 


450849 


451961 


1113bp 










517 


4008 


452298 


4S4430 


2133bp 


gp: Z83865 


Hycobacteriuffl 
tuberculosis H37Rv 
cysG 


52.8 


7a 1 


uroporphyrin-ii i c- ■ 
methyl transferase 


518 
519 
520 


4009 


454450 


454875 


426bp gp: 










4010 


454967 


455983 


1017bf] 


8P: 

AL07934S 

► gp: 


Streptomyces " 314 Sa 8 
coel icolor heaB : 


delta- 

amlnolevul intc acid 
dehydratase 


4011 


456016 


456597 


582bii 






521 


4012 


456641 


457150 


SlObf] 


»gp: 








522 


4013 


' 457267 


459901] 


2634bt 


»gp: Z74410 


HycobacteriuD 
tuberculosis H37Sv 
ctpB 


28.8 


1 sa^ 


cation transport 
atpase 


523 ! 4014 


459972 


461093 


^ ii9?hn8P= Streptooyces 

AL023702 coeli color hemE 


' 55. oj 76. 1 


uroporphyrinogen 
decarboxylase 
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[*1 9] 





(nO 


ORF& 

(nO 


db 




^-14 
(%) 


it) 
























524 


4015 


461112 


462455 


1344bp 


8p: 

AL023S17 


Streptonyces 
coel icolor heaY 


36. 9 


giprotoporphyrinogen 
oxidase 




4016 


462557 




1411 DP 


iycobacteriua 
gp: 295558 tuberculosis H37Rv 


bUL 0 


glutarate-1- 
6a 5 sen! aldehyde 2. 1- 




i 








hesL 






aolnofluitase 


526 


4017 


463867 


4044f Z 


OwODP 


gp: Z95558 


Hycobacteriun 
tuberculosis H37Rv 
RV0525 


47. 8 


71. 1 




C97 

3c r 


4018 


464482 


465102 


621 bp 


HycabacteriuiD 
gp: Z9SS58: tuberculosis H37Bv 


44 7 


71. 2 
















Rv0526 








528 


4019 


465106 


465909 


804bp 


gp: U00018 


Mycabacterioni 
leprae BZ168_C1_192 


5^0 


86.9 


cytochroae c-type 
biogenesis protein 


529 


40Z0 


465949 




467571 


1623bp 


gp: Z9S558 


ttycobacteriuD 
tuberculosis H37Rv 
Rv0528 


sa 7 


76. 0 aeabrane protein 


: 530 


4021 


467646 


468658 


lOllbp 


gp: Z9S558 


Hycobacteriuffl 
tuberculosis H37Rv 
ccsB 


44 1 


77.8 


cytochrone c-type 
biogenesis protein 


t 

: 531 

■ 


4022 


469370 


470170 


801 bp 


gp: 

AL022121 


Hycobacterioa 

tuberculosis Kt37Rv 
Rv3678c 


3&9 


69.4 


transcriptional 
regulator 


532 


4023 


470184 


470854 


471 bp 


gp: 

ALO78610 


Streptonyces 
coel icolor 
SCH35. 28c 


29L5 


67. 9 


transcriptional 
regulator 


533 


4^4 


471013 


470657 


357 bp 8p: 










534 


4025 


471420 


471121 


300bp 8P: 











535 


4026 


471497 


jITI flit? 


351bP8P: Z95558 


HycobacterioB 
tuberculosis H37Rv 
Rv053l 


39. 0 


78. 1 




536 


4027 


472808 


471915 


854bpgp: Z95558 


Hycobacterion 
tuberculosis H37Rv 


SSl 9 


1, 4-dihydroxy-2- 
86. 4:naphthoate 














■enA 






octaprenyl 


537 


4028 


472948 


473811 


864bp 


gp: 

AF125164 


Bacteroides 
frasll is 638R wcgB 


32.4 


62. 6:glycosyl transferase 


538 

t . 


4029 


474911 


HI «0 l*t 


1098bpgp: Z95558 


Hycobacteriuffl 
tuberculosis H37Rv 
■enE 


42. 7 


66. 7 


o-succ i ny 1 benzo i c 
acid — coa ligase 


539 


4030 


475408 


474998 


411bpgp: Z94723 


Ihrcobacteriua 
leprae IILCB33. 15c 


3Su4 


75.4 




540 


4031 


477049 


475490 


'Pseudoeonas putida 

.I'.e^yj^r^Ecn^^c 


5a4 


76. 0 


ketoglutarate 
semi aldehyde 
dehydrogenase 


541 


4032 


477996 


477049 


948fapgp: 1^9160 KHGDH 


48. 5 


75. 6 


5H(eto-4- 
deoxyglucarate 




















dehydratase 


542 


4033 


478974 


478093 


882bpsp: 090801 


E. coli 031 1t9 


36. 1 


67, 4 


als operon 
regulatory protein 


543 i 4034 


479304 


476990 


315bpgp: U1S187 


Itycobacterium 
leprae u296« 


35^5 


6& 8 




544 




4035 


480202 


479453 


750bp 


8P: 

AL031666 


Terslaia'pestis 
0RF45 


31.3 


60.7 




545 


4036 


480155 


480598 


444bp 












"546 


^ 4037 


480625 


480209 


417bp gp; 










547 


4038 


481002 


480625 


378bp'sp: " ' 










I .MS. 


4039 


481392 


461132 


261bpgp: 
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m 1-20^ 



mm 

(ot) 



ORFft 
(nO 



5S3 



554 



555 



556 



557 



558 




LOf-AFFINITY 
83.2 INORGANIC phosphate 
transporters 



4045 



Nycobacteriua 
957bp;gp: Z95558 tuberculosis H37Rv 
senB 



485386 485078 



4046 



485199: 485987 
486002 487015 



309bp 



SP: 

AE00067I 



789 bp gp: 



Aquifex aeol icus 
phhB 



74.8 

37. 7i 



86.9 



I014bp 



gp: Z95S58 



KycobacteriuB 
tuberculosis H37Rv 
Rv05S3 



4047 



HycobacteriuiD 
486912 488657 1746bp gp: Z95558 tuberculosis H37Rv 

itertD 



488661 489101 



4049 



559 



560 



4050 



489210 



490581 



490448 



491939 



4051 491967 



Mycobacteriufl 
441bpgp: Z95558 tuberculosis H37Rv 

Rv0S56 

flycobacteriua 
tuberculosis H37Rv 
Rv0557 



1239bp 



1359b p 



gp: Z95558 



gp : U14003 



e. cili 0RF_o470 



561 
562 



4052 494097 



492656 690bp 



492646 1452bp 



4053 494086 493 98 5 102bp 



Hycobacterium 
gp: Z95558 tuberculosis H37Rv 

Rv0558 

Mycobacterium 
gp: Z955S8 tuberculosis H37Rt 
Rv0561c 



563 4054 



494062 



564 4055 495421 



56 5 4056 

566 4057 



495111 



495257 



495770 49563a 



lOSObp 



gp: 



567 



4058 



498612 
49681 



496523 



I65bp gp 
141 bp gp: 

_JidbpI 



: Z955S8 tu 



jMycobacteriun 
tuberculosis H37Rv 
[grcCl 



497143 333bp 



gp: Z92772 



Mycobacterium 
tuberculosis H37Rv 
secE 



4059 497375 498328 954bp gp: 032254 Streptcoyces 

coeltcolor nusG 



568 

569 4060 ! 498569 



499033 



570 4061 I 499163 
4062 ; 501437 



571 



I I 499163 499870 
rr 499926 



465bp 

708bp 
1512bp 



Mycobacterium 
gp: Z92772 tuberculosis H37Rv 

rplK 

Mycobacterium 
gp: Z92772 tuberculosis H37Rv 
rplA 



gp: 

AL109848 



572 



Streptoayces 
^P«.lL<;.o.l?_C SCI 51. 18 
Streptooyces 



4063 1 501497 502921 1425bp fj*^,,,,^ Streptooyces 

1 _ i AL031225 coe Li \Pf gabT 



54.0 



68 8 



naphthoate synthase 
(ec 4 1. 3. 36) 



pter i ii-4a- 

carbinolanioe 

dehydratase 



o-succ i ny t benzoate 
J coa synthase or 
possible muconate 
cycio i sonerase 



37. 2 
49.5 

6& 9 

49.0 

• — t- 

51. 2I 



64.9 



2-succinyl-6- 
hydroxy-2. 4- 
cyclohexadiene-1- 
CARBOXTUTE 
SYNTHASE 



7Sl7 



87-3 



76l7 



aethyl transferase 

GERANYLGERANYL 
HYDROKBtASE 



'heptaprenyl 
78. 5t diphosphate 
syntetase 



35.0 
4a 8 
85.4 

89. 8 



57.3 
7a 7 



91.0 



71.5 



50s rtbosQoat 
protein 111 

50s ribosomal 
protein II 



23. 4 

61. 1; 

1_ 



cn o transcriptional 
^"•^ re gulator _ 
. 4-aiDinobutyrate 



63.0 



aminotransferase 
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m 1-21 m 



oa 
us 


m 


<nt) 


; (nt) 


ORFfi 

(Dt) 


db -^y^ 




CI) (» 


mm 
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573 


4064 


502926 


' 504284 


1359bp 8p: Z99t06 


b. subtil is ycnH 


43.4 


72. 1 


succinate- 
seai aldehyde 




















dehydrogenase 


574 


4065 


504326 


505570 


1245bp gp: D90832 


E. coti 0341 17 


25. 5: 49. 9 


575 


4066 


5056991 507648 


S!i09962 


Streptonyces 
coelicolor SCJ1. 13 


4a 9 


72.4 


ca t i on- t ranspo r t i ng 
ATPase 


576 


4tt67 


SQ7670| 509082 


1413bp 


gp: 

Z95844 


Hycobacteriufl 

tuberculosis H37R¥ 
Rv1432 


43.4 


68. 4 dehydrogenase 


a* f 


4UDB 


509095! 509697 


603bp gp: 






aio 




509999 


510511 


5t3bp8P: Z92772 


Hycobacteriun 
tuberculosis H37Rv 
rplJ 


61. 5 


50s 

89. 4 ri bosom Iprote in 

no 


579 




510592 


510975 


384bpgp: D16310 


H bovis rpIL 


7273 


89. 2 ribosonal protein 


580 


4071 


511127 


510990 


138fap 8P: 








581 


4072 


511462 


512508 


1047bpgp: 292669 


HycobacteriuB 
tuberculosis H37Rv 
Rv0227c 


25.8 


55l 5.BeBbrane protein 




4flr J 


512914 


516408 


3495bp gp: Z95972 


HycobacteriuB 
tuberculosis H37Rv 
rpoB 


76-3 


91.3 


dna-directed rna 
polyserase beta 
chain 


583 


4074 


516468 


520493 


4026bp 


gp: Z95972 


llycobacteriuo 
tuberculosis H37Rv 
rpoB 


72. 9 


Idna-directed rna 
88. 7jPoiyaerase beta* 
chain 


584 


4075 


520672 


520851 


ISObp 










1 






520770 


52164S| 876bp 


gp: 

AL109972 


Streptomyces 
coel icolor 
SCJ9A. 15c 


39.2 


63.8 


DNA-btnding protein : 


i 586 


4077 


522477 


521680; 798bp 


gp: 

AL035500 


Hycobacterium 
leprae liLCB373. 19 


3a 4 


57.6 




587 


4078 


522695 


523060^ 366bp 


gp: L34681 


HycobacteriuB 
SBegcatis rpsL 


9a 9 


97.5 


ribosomal protein 
S12 


SB8 


4079 


523070 


523534 


465bp 


L34681 


HycobacteriuB 
saegoatis rpsG 


81.8 


94.8 




589 


4080 


523885 


526011 


2127bp 


gp: 

AL021943 


HycobacteriuB 
tuberculosis H37Rv 
fusA 


73. 3 


9a 9 


elongation factor € 


590 


4081 


526071 


52391T 


2160bp 


gp: 










591 


4082 


526377 


527564 

527608 
528769 


1188bp 


gp: X77034'C glutaaicua tuf 


loao 


100.0 


elongation factor 
Tu 


592 
593 


4083 
4084 




153bp 
729bp 


gp: 
gp: 










594 


4085 


529571 


528780 


792bp 


gp: 

AL109a4B 


Streptonyces 
coel icolor 

SCI 51. 25c 


6a 9 


86. 1 


iron-siderophore 
uptake systen ATP- 
binding coop on en t 
peroease; integral ' 
menbrane protein | 


595 


4086 


530756 


529593 


.ll^*:?i?082879.. 


Yersinia 

enterocol r tica fepG 


51. 1 


81.7 


596 


4087 


531792 


530749 


1044bp 


gp: 

AL109848 


Streptonyces 
coel icolor 
SCI 51. 27c 


49. 1 


8a 2 


iron-siderophore | 
uptake systea f 
transoeabrane ! 
cosqponent 


597"" 


4088 


531999 


532100 


102bp gp: 










598 


4089 


532093 


531953 


141bp gp : ' 










599 


4090 


532009 


532524 


S16bpgp: Z69031 


C thernosacchafoiyt ~ 
icuD actA 


79. 3 


56.6 




600 


4091 


533064 


533402, 


339bpgp: Z14314 


H. leprae rpsJ 


98.0 


loao 


ribosofflal protein 
S10 
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mm 



601 



602 



603 
604 



(nO 



(nt) 



ORFfi 
(nt) 



1-22 S 



(X) 



4092 



4093 



4094 



60S 



606 



607 



4095 

46m" 



4097 



S33438 



5340a8 



534091 



534747 
53a)73 



4098 



608 4099 



609 4100 



610 



611 
612 



4101 



535077 
535936 



534091 654bp gp: Z98756 

leprae rpic 



533402 



534744 



535049 
534747' 



65.6 



687fap gp: 



91.0 



ribosooal protein 
L3 



Hycobacteriuo 
654bpgp: Z84395 tuberculosis H37Rv 
rpID 



71.2 



9a 1 



SOs ribosofflal 
protein 14 



303bpgp: Y13228 "J^°J2^;"'" ^"'^ ; 74 0 



327bp 



536184 



536218 



536580 



840bp 

276bp 

^53S9bb~"~28Sbp 



535916 
536211 



so: 



go: Z84395 
gp: Y13228 



Mycobacteriun 
tuberculosis H37Rv 

rplB 

Mycobacterium bovis 
BCG rpsS 



536577 360bp,??322, 



537323 744bp 



4102 
4103 



613 4104 



614 4105 



615 
617 



4106 
4107 



4108 



537329 
537745 



537976 



538268 



538699 
539414 



537742 
537972 



538253 

537975 
538382 
538719 



414bp 
228bp 



Hycobacteriua 
saegaati s rpIV 
Hycobacteriun 
tuberculosis H37Rv 

rpsC 

Hycobacterius 
lep rae rpIP 



81.4 
87.0 



9a 6 



SOS ribosooal 
projein L23 



93.2 
98. 9 



SOs ribosooal 
protein 12 

30S ribosooal 
protein S19 



gp: Z84395 
gp: Z98756 



70S7U Hycobacteriun 
^li^* leprae rpaC 



72.7: 
77-8 
71.5 



90. 6 

91. 2 
89. 1 



SOS ritrasonal 
prot ein L2Z 



SOs ribosooal 
protein s3 



SOS ribosooal 
protein L16 



69L 9 9a 4 



276bp:Bp: YI3228 JJ^^JSsq"*"" ^"^^ «^ « 
294bp 
318bp 
696bp 



618 4109 

619^ 4110 

620 4111 

621 4112 



539891 540107 



540113 

540427 
S41049 
542897 



540424 



417bp 



gp: Z84395 



Hycobacteriua 
tuberculosis H37Rv 

rpIN 

Hycobacteriua 
gp: 2843 95 tuberculosis H37Rv 
rplX 



540999 
542080: 1032bp 



312bp 

573bp,gp: X17524 



816 

76.2 



89.0 



SOS ribosooal 
•p rotein L29 
305 ribosooal 



protein s17 



95. 1 



'SOs ribosooal 
protein 114 



622 , 4113 

623 4114 



543413 
544330 



624 i 4115 S44671 



625 


4116 


547043 


626" 


"4riT 


547330 


627 


4118 


548991 



542091 
S42922 

543416 



807bp 



492bp 
91Sbp 



gp: X92765 



gp: 

AF1 57493 



544336^ 336bp 



544758; 2286bp 

548085] 756bp 
548188] 804bp 



gp: 
gp: 

AL034443 



gp: 

At096822 



Sp: 

AL109732 



H luteus rplE 

S. d i as ta tochrosfflgen 

es estA 

Zyoooonas oobilis 
ZIM dkg 

Streptonyces 
coel i CO lor 
SC4&5L 08c 



73.6 


92. 3 


22 5 


sa 6 


53. 2 


78. 1 



a, . ribosooal protein 
^il24 



SOs 

r i bosMBoa tproUi n 15 
secreted hydrolase 



2, S-diketo-D- 
gl uconate reductase 



Streptonyces 
coel i CO I or 
SCGOl 29c 

Streptonyces 

coel i CO I or SC7H2 18 



43.0 



37. 2 68. 1 



52.4 



associated with 
72. 8 oxidoreductase 
:actiyity^_ 
nolybdopterin- 
guanine 
dinucleotide 
biosynthesis 
protein 
ifbroate 



79. 2 



dehydrogenase 
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628 



(nt) 



(nt) 



ORF« 
(nt) 



4119 : SS0897 S48991 



629 



630 



631 



632 
633 



4120 



4121 



4122 



4123^ 
4124 



634 4125 



635 



636 



637 



4126 



4127 



4128 



638 ' 4129 



SS184S 550700 



552928 
554130 
"55497? 
555332 

555750 



5562S0 



551855 
552949 
554453 
555727 

556283 

556691 



1707bp 



1 146bp| 8p: 
"l'074bp:gp: 



8P: 

AE000829 



1-23* 



Hethanobacteriuo 

theraoautotrophicun 

irFH454 



(X) 



3^2 



a) 



Function Code: 12. 02 
Cell Processes, 
gn QlTransport of 
carbohydrates 
iorganic acids 
alcohols and lipids 



556735 557367 



1162bp 
522bp 
396bp 

534bp 



8P: 

AEQ01008 
8P: Z84395 



gp: Z8439S 



Archaeoglobtts 
falgidus section 99 
of 172 



Hycobacteriua 
tuberculosis H37Rv 
rpsH 



Hycobacteriua 
tuberculosis H37Rv 
rplF 



Hycobacteriua 
402bp;gp: Z84395 tuberculosis H37Rv 
rpIR 



24 7 



50.4 



77. 3 
76.0 
65.6 



557374 



557589 



639 4130 ■ 557566 



640 



641 



642 



4131 



4132 



4133 



643 4134 



644 4135 



55851 S 



J58?70 
560776 



561369 
562634: 



645 " 


4l36~^ 


^562633 


646 


4137 


562964 


647 


4138 


563752 


648 


4139 


565637 


649_ 


4140 


565609 


650 


4141 


566772' 


; 651 


4142 


568089 



557556 

558009 
558198 

559145 

560635 

561369 

562938 
562647 

562994 
563733 

^6ffor 

565681 



633bp 

183bp 
729bp 



444bp 



mi- Z84395 

gp: Z98756 
gp: 



gp: Z84395 



321bpl 



jgp: 



Hycobacteriua 
tuberculosis H37ftv 

rpsE 

Hycobacteriua 
leprae rpaP 



L48S50 



Hycobacteriua 
leprae rpIO 

Streptonyces 
coel i CO I or asdA 



71. 9 
55 9 

66.9 
46. 9' 



363bp 

'"2»'''!^60871 



7l5bp 
1266bp 
j06bp 



318bp 



gp: 



gp: 

AJ002606 



01 : Y11304 



Rhodococcus 
rhodochrous plasoid 
pRTLI orf5 



Sphiogoaonas sp. 
RV1 reductase Re(lA2 
gene 



759bp=gp: U24215 

190Sbpgp: Z99122 
" T??bp gp : ~ 



566800 1290bpgp: U17130 



652 4143 569076 



653 4144 ! 569453 



568273 

H 

5707721 



804bp 



gp: 



' At031107 
1320bpgp: 014162 



R. capsulatus fdxE 
Pseudononas putida 

cyaiB 

Bacillus subtil is 
y vkC _ _ 

UethanobacteriuD 

therooautotrophicum 

IITH1118 

Rhodococcus 
erythropolis thcB 

Streptooyces 
coel icolor 

SCSA7. 19c 

Brevi bacterium 
flavufD secY 



41. 1 

"4777; 
318 

22. 3 
46.8 

I 

34. 8 

35. 3; 
9SL 8 



96.2 

n 

92. 2 

90.2 

90 2 
89.8 

89.4 



ribosoaal protein 
s8 



SOs ribosoaal 
protein 16 

SOs ribosoaal 
protein 118 

30$ ribosoaal 
protein s5 

SOS ri bo so Dai 
protein L30 



SOs ribosoaal 
prot ein 115 



nethylaa Ionic acid 
68. 8 seaialdehyde 
■dehydrogenase 



41.7 71.5 



aldehyde 

dehydrogenase 

precursor 



71. 6 

6 6. 4^ 
70 8 

50.2 



fer redox in 
p-cuoic alcohol 

**fi'l**^r58®J*?.s?, 

pyruvate, water 
dikinase 



. phosphoenolpyruvate 
! synthase 

degradation of 
65. 2 thiocarbaaiate 
herbicides 



64.0 

10a 0 



transcriptional 
regulator 

preprole i n 
translocase 
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655 



656 



657 



658 



659 



660 



661 



662 
663 



6S4 



665 



m 1-24 S 



mm 
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4145 



4146 



4147 



570775 



4148 



4149 



4150 



5713681 
571477 



ORFfi 
(nt) 



571317 



570757 



543bp 



612bp 



572268 



572350 



573282 



41 SI 



41S2 



4153 



4154 



573757 
574188: 



573177 



573623 
574182 



792bp 



8P: 

A1021958 



Hycobacteriua 
tuberculosis H37Rv 
adk 



(30 



_828bp 



342bp 
426bp 



8P: 

AL021958 



gp: U15140 



■ycobacterium 
tuberculosis H37Rv 
nap 



sao 87. 3:adenylate kinase 



6a 0 82. 8 



methionine aaino 
peptidase 



Hycobacteriua bovis 
infA 



translat ion 
92.9 lOa 0 initiation factor 
IF-1 



574616 



575367 



575339 



574589 
575218 



J75212 
576352 



402bp 



8P: 

AL0 49491 
KP: 

AL0313I7 



7a 5 



603bp 



gp: 

AL049491 



1S6bp 



4155 576411 



4156 577043 



666 : 4157 578034 580430: 2397bp 



667 



668 
669 



576899 
577924 



1014bp 
489bp 
882bp 



Streptoniyces 
coelicolor rpsK 



Hycobacteriua 
leprae rpsD 



Hycobacteriua 
gp: Z95390 tuberculosis H37ltv 
rpoA 

gp: 



AL049491 



gp: Z95390 



Hycobacteriua 
lepr ae rplQ 



81. 3 
74.6 



94. 3 



SOS ribosomal 
protein $13 



93. 3 



9a 1 



30S ri bosom 

protei n S11 

305 ribosoaal 
protein S4 



74 0 91. 5 



61.0 



79.9 



alpha subunit of 
RNA polyoierase 



Hycobacteriua 
tuberculosis H37Rv 
Rv345Sc 



50S ribosonal 
protein L17 



4158 
4159 



4160 



670 4161 582685 



580892 580437 



581222 



581407 



,580920 
582663 



456bp 
l303bp 



'Hycobacteriua 
gp: Z80343 tuberculosis H37Rv 
Rv3779 



1257bp 



gP:_ 



gp: 

AL021930 



<i 9 Ti t Pscu'louridylate 
^ ' synthase 



24.8 



Hycobacteriua 
tuberculosis H37Rv 
RV0283 



51. 2 



meobrane protein 



671 

"672 



673 



4162 584269 



4163 585824 



4164 587758 



584229| 1545bp 

585621 1353bp 
' 426bp 



674 4165 



675 4166 



589025 



589240 



586249 
586400 

587646 

592863 



AL022121 
gp: 

AL02212I 



Hycobacteriua 
tuberculosis H37Rv 
Rv3719 _ 
Hycobacteriua 
tuberculosis H37Rv 
Rv3720 



27. 4 5X 8 



57. 8 



55.0 



77. 5 
77.6 



I Hycobacteriua 
1359bpgp: Z95390 tuberculosis H37Rv 
Rv3449 

'"""^^Sosizsi" 



Streptoayces 

coel i CO I or SC3C3. 21 



Hycobacteriua 
3624bpgp: Z95389 tuberculosis H37Rv 



Rv3447c 



676 4167 592863 593762 
594259 

678 = 4169 594294 594581 



677 



4168 593936 



900bp 
324bp 



gp: Z95389 
gp: Z95389 



Hycobacteriua 
tuberculosis H37Rv 
Rv3446c 



Hycobacteriua 
tuberculosis H37Rv 

Jv3445c 

Hycobacteriua 
288bpgp: Z9S389 tuberculosis H37Rv 
Rv3444c 



32.9 


56.4 


precursor of serine 
protease 


24.0 


5a 6 


integral aeobrane 
protein 


65.0 


38. 4 aeobrane protein 


21. 9 


44. 5 




31. 1 


69. 9 





38. 7 



73. t 



[0 0 7 1] 



4 3 



ffi sE# 2000-3104457 



#2000—159162 



[^2 5] 



m 1-25* 



mm'' 



(ft 



679 
680 



4170 



4171 



6S1 4172 



6a2 4173 



683 
684 



686 

687 
688 



4174 

4175 



4176 



4177 
4179 



689 4180 



690 
691 



692 



4181 
4182 



(nt) 



594607 



594829 



(nt) 



ORFfi 

(nt) 



594708 
595380 



595383 595928 



59S023 



598004 



597893 



599351 



598195 
599700 



600877 



597450 



597912 



1 02bp 8P 



552bp:gp: 295389 



546bp 
1428bp 



598195; 



_93bp 
3d3b p 



598779 573bp 



Hycobacterium 
tuberculosis H37R¥ 
rpiy 



tt) ; 



(O 



mm 



61.4 



Hycobacterium 
Z95389 tuberculosis H37Rv 

rpsL 

llycobacteritni 
gp: Z95369 tuberculosis H37Rv 
;Rv3441c 

: _ 



69.3 



63.4 



84 8 



62. 9 



50S ribosonal 
protein L13 

30s ribosoaal 
protein s9 



phosphog I ucofflutase 
84 2 or 

pho^hOBannooutase 



599703 

.599933 
600023 



600972 602054 



602081 
602812 



4183 
4184 



694 4185 



695 4186 

696 4187 

697 4188 



698 4189 

699 i 4180 



700 



701 



4191 



4192 



604429 
605719 



602575 

604410 
605709 



1509bp kd: D90903 



234bp 
855bp 

1083bp 
495bp 



gp: U00020 



Synechocystts spi 
PCC6803 

ORF ID:slr1753 



2a 3 



Uycobacteriuo 
leprae B229F120 



»«- ii7na79 "ycobacteriuB 
^' "^°°^^:smeg«atis Air 



gp: Z7716S 



606393 



606393 606899 



605906 

607959 
609748 



1599bp:gp: L10328 
"*^*«*iSo01361 



675bp 



507bp 



gp: Z77165 



Hycobacteriua 
tuberculosis H37Rv 

R»3422c 

E coli f561 



44 0 



45.6 



72. 2 



44 5 69. 4 D-alanine raceoase 



Propionibacteriun 

s heraani i pip 

HycobacteriutD 
tuberculosis H37Rv 
Rt3421c 



Hycobacteriua 
gp: Z77 I 65 'tuberculosis H37Rv 
rial 



607937 1032bp gp: 277165 



609680 

610176 
609817 



610269; 
610334 610645 
612273 



610660 



702 I 4193 

703 ;_Tl94 

704 4195 

705 4196 



612721 

613157 
613723 



Hycobacterium 
tuberculosis H37Rv 

gcp 

Mycobacterium 
1722bpgp: Z95389! tuberculosis H37Rv 
Rv3433c 



48.7 


7a 6 


20 


" 66. 2' 


51.3 


77.6' 


52.2 


75.4 



proline 
iminop^tid ase 



612419 

613720 
614748 



615223 614604 
615304; 616854^ 1551bp 



429bp 
453bp 

312bp 

1614bp 

^"^*^'af673300 
564bp gp: Z7716S 



1026bp 
420bp 



gp: __ 
gp: 

gp: Mycobacterium avium 

AF071828 subspL groES 

gp: . . .! _.. _ 

Hycobacterium 
smegnatis vhiB3 
Hycobacterium 
tuberculosis H37Rv 
sigD 

gp: 

gp. U00015 B1620_F3_131 
Hycobacteriua 

gp: Z77165 tuberculosis H37Rv 
.guaB2 



48. 0 

64 7 
3a 4 

77.0! 

64 9 
5&2 

41.4 
6a 5 



72.7 
84 8 

sa4 

95.0 

sa 3 

81. 6 

6a 8 
8a 1 



30S Ribosooat 
protein S18 alanin 
acetyl transferase; 
B229 CI 170 



Glycoprotease 



heat shock protein 

regulatory protein 

rna polymerase 
Sigma factor 



i nos i ne-5* - 

monophosphate 

dehydrogenase 



[0 0 7 2] 



ailE# 2 0 0 0 



#2000—159162 



mZ 6] 



m 1-26 m 



m) 


m 


(nt) 


(nt) 


ORFfi 
(nt) 


db "7^^ 




(JO 


(X) 


mm 


706 


4197 


616974 


618095 


1122fap gp: U0001S 


Uycabacteriuo 
leprae B1620_C2_I93 


6a 0 


Inosine-S'- 
85. 9 aonophosphate 
dehydrogenase 


707 


4198 


619014 


618094 


921bp 


gp: D90718 


Escherichia col i 
o206«S 


3& 3 


67.9 




708 


4199 


619087 


619995 


909bp 


gp: Z99113 


Bacillus subtil is 
gItC 


28,5 


positive regulation 
5& 6 of the glutatoate 
synthase operon 


709 


4200 


620005 


621573 


1569bp 


gp: ri0499!B. aononiagenes guaA 


81.6 


92. 8:gnp synthase 


710 


4201 


621718 


622158 


441 bp 


8P: 










711 


4202 


622270 


622456 


~189bp 


gp; 








712 


4203 


623636 


622461 


1176bp 


gp: 










713 


4204 


623672 


624940 


'«9MSi09661 


Streptoayces 
coe 1 i CO 1 0 r 
SC6E10. 15c 


— 

26.8 


4a7 


tvo-coaponent 
systea sensor 
kinase 


714 


4205 


624944 


625675 


732bp 


gp: 

AL109661 


Streptoayces 
coel tcolor 
$C6E10. 14c 


37.8 


62.6 


two-component 
systm regulator 


715 


4206 


625678 


626001 


324bp, 


gp: 










716 


4207 


626559 


626071 


489bp 


gp: 










717 


4208 


627540 


626578 


963bp 


8P: 










718 


4209 


627716 


627597 


120hp 


gp: 








719 


4210 


627728 


628552 


825bp 


gp: 

AL009198 


Hycobacteriun 
tubercolosis H37Itv 
Rv3395c 


3a 9 


64 2 




720 


4211 


628552 


630141 


1590bp 


gp: 

AL009198 


Hycobacteriun 
tuberculosis H37Rv 
Rv3394c 


37.5 


64 1 




-TIL 


4212 


_630811 


.^6.3P152 


660bp gp: 








722 
723 


4213 
4214" 


630950 
^632153 


631810 
632248 


®*^**PaL022374 
96bpgp: 


Streptoayces 
coet icoior 
SC5B8. 20c 


33.8 


6^9 




724 


4215 


632685 


631825 


861 bp 


gp: 

AE000934 


Hethanobacteriun 
therooautotrophicuB 
BTH1801 


26.9 


57.2 




725 


4216 


633080 


632691 


39pbp gp: 










726 


4217 


633526 


633bi30 


447bp gp : 










727 


4218 


635180 


633624 


1SS7bp 


gp: 

AE000934 


Hethanobacteriun 
t he rsoau 1 0 1 roph i cus) 
IITH1807 


3a 3 


6a 9 


phytoene 
dehydrogenase 


728 


4219 


636139 


635180 


960bp 


gp: U92075 


iiycobacteriuo 
aarinum crtB 


2a 3 


53.1 


phytoene synthase 


729 


4220 


638289 


636091 


2199bp 


gp: 

AL096837 


Streptoayces 
coeMcoior 
SCF43A. 29c 


4a6 


7&6 


transmeobrane 
transport protein 




4221 


638916 


639qoiB 


93bp 


8P' 










731 


4222 


639464 


638319 


1146bp 


gp: X95596 


S- griseus crt 
cluster 


2a 6 


54 7 


GGPP synthase 


732 
733 


4223 ; 
4224 


639617 
640881 


640210 
640234 


594bp 
648bp 


gp: 

gp: U21727 


CI trobacter 
freundii bic 


33. 1 


62. 1 


1 ipocal in precursor 


734 


4225 


640949 


642559 


1611bp 


gp: 

AL096837 


Streptoayces 
coel icoior 
SCF43A. 31 


43.7 


6a3 


oxidoreductase 


735 


4226 


644003^ 642558 

t 


1446bp 


gp: I924S44 


\i balobiuia phr 


3i4 


54 2 


photo lyase (EC 
4 1. 9a 3) 


736 


4227 


643988 644077 


90bp gp: 








- 



[0 0 7 3] 



miE# 2000-3104457 



#2 000 — 159162 



imz 7] 



m 1-27 « 



(ffi ^asy 



737 



718 



739 



4228 



4229 



4230 



740 4231 



741 
742 



743 
744 



745 



4233 



(nt) 



(nt) 



644010 644780 



644985 645107 



647592 645178 



648311 647595 



648469 



4234 

T2T5 



4236 



746 



747 



748 



749 



751 



4237 



4238 



4239 



4240 



4241 



752 



753 



754 



4242 
4243 



649116 

650246 
65T350 



648317 



ORFfi 
(nt) 



771bp 



123t»p 



SP: 

AF1 18389 



Streptococcus suis 
cps2K 



(X) (X) 



26.0 



53.4 



8P: 



*^'^'*P;aL021999 



648442 



717bp 
675bp 



649116 1131bp 

6iSd394 "957bp 



HycobacteriiiiD 
tuberculosis H37Rv 
Rv0987 



mm 



slycosyl transferase 



21.0 



8P: 

AL096837 

API 02556 
gp: Z99120 
fflp; pJSOSV 



Streptoayces 
coel icolor 
$CF43A. 08 



■Salnonef la 
lenteritldis sfbC 



651450 
654627 655124 



654614 3165bpJJioj„g3 



Bacillus subtil is 
yusC 



3a 0 

44. 2 

43.6; 



50.4 



integral nenbrane 
protein 



72.0 



76.9 



75.4 



655124 
656549 



658025 



^58007 
658157 
659341 



498bp 



656536 1413bp 



Sp: 

AL04S630 



AL049841 



Lcoli 0RF271 

Ihrcobacteriua 
tuberculosis H37Rv 
dnaE 

Streptofflyces 
coel icolor 

SCE126. 1 1 

Streptoinyces 

coe I i color SCE9. 01 



30.4 



53.0 



41.5 



ABC transporter 
ATP-binding protein 



cytoplasmic 
peraease 



ABC transporter 

(ATP-binding 

protein) 



6a 9 



jf. ^ONA polymerase III 
alpha chain 



62.3 



26. r 



56.0 



657217 



657207 



4244 .. 658935 



4245 



755 4246 

756 4247 



659545 



651122 



658144 
658930 
659234: 



'*"''^S!608967 



MycobacteriuD 
tuberculosis H37Rv 
Rv2788 



819b p:gp: 



J 38bp 
774bp 
108bp 



659426 



660540 



492bp 
996bp 



Hycobacteriuia 
gp: Z95584 tuberculosis H37Rv 
Rvll51c 



50.3 



50.0 



76.4 



76. 3 



transcriptional 
repressor 



gp: 

AL049B63 
KP: 

AL109974 



jStreptonyces 
coel i color SCCTI. 34 
Streptoayces 
coel icolor 
SCF34. 13c 



regulatory proteins 



660652 



*^'*"*S609198 



32. 4: 67. 7 



i ron-siderophore 
binding I ipoprotein 



661021 662019 999bp 



AL009198 



Uycobacteriun 
tuberculosis H37Rv 
Rv3366 

Mycobacteriuoi 
tuberculosis H37Rv 
folO 



757 4248 662029 



758 4249 663763 



759 
760 

761 
762 



4250 
4251 

4252 
4253 



665090 
6S6315 



662376 



tiiAhn 7aft97t MycobacteriuB 
348bp CT- "8 2 71 yLCB1779L 16c 



32.4 

62. 9 

70.9 
31.3 



67.7; 



86. 1 



87.4 



76.3 



rRNA nethylase 



oethylenetet rahy d ro 
folate 

dehydrogenase 



662384 

664128 
66S18S 



667772: 666462 
668026 670467 



AL679348 
J63bp*gp: 



Streptoayces 
coel icolor 
iSC66T3. 18c 



I 



1131bp 



131 Ibp 



2442bp 



gp 



gp: 

AL021841 



Corynebacter iun 
AF0526S2 glutaoicun oetA 
UycobacteriuB 
tuberculosis H37Rv 
Rv3340 
HycobacteriuQ 
gp: Z83866, tuberculosis H37Rv 
iCstA 



34.0 

99.5 
59.3 

61.9; 



6X2 



9a 5 
82.3 



oeiobrane protein 



hoomserine 0- 
acety I transferase 
homocysteine 
synthase (EC 
4.2.99. 10) 
' s t ar va t i on- i nduced 
86. 1 stress response 
jprotein 



[0 0 7 4] 



ailE# 2000-3104457 



000—159162 



[^2 8] 



% 1-28 « 



(i& 
ss 


BB) 


(nt) 


(nt) 


Ol^fi 
(nt) 


db 




K-t4 
(X) 


mm 

(X) 


mtst 


76 S 


4254 


Df IWI^ 


Q f UD 1 1 


Vfllhn 
£UIOP 












764 


4255 


671702 


672655 


954bp 


gp: Z95585 


Hycobacteriun 
tuberculosis H37Rv 
RymO 


71.0 


86.4 




765 


4256 


672658 


673578 


921 bp 


8P: 

AP000058 


Ae ropy run pernU 
APE0253 


46. 0 


74 0 




766 


4257 


673641 


672712 


930_bp 












rof 


4258 


673610 


674758 


1 149bp 


gp: X60513 


H. snegnatis gl tA 


56. 1 


81. 3 


citrate synthase 


"76iB 


4259 


674992 


674801 


192bp 


gp: 










769 


4260 


676184 


675084 


llOlbp 


iethanothermus 
gp: X5I714 fervidus L-nalate 
dehydrogenase gene 


37. 6 


67.5 


L-Dalate 

dehydrogenase 


770 


4261 


676939 


676220 


720bp 


gp: 

AL096822 


Streptomyces 
coel icolor 
SCGDl 11c 


31. 2 


614 


gntR-fani ly 

transcriptional 

regulator 




4262 


677750 


677049 


702bp 










772 


4263 


680046 


677833 


2214bp 


gp: X71489 


C glutaiaicua icd 




100 0 


DonoDeric 
100 0. isocitrate 




















dehydrogenase ■ 


773 


4264 


681029 


660133 


897bp 


gp: Z74024 


iycobacten'uai 
tuberculosis H37Rv 
Itv2895c 


30. 9 


57. 1 




774 


4265 


681848 


681042 


807bp 


gp: 

AF176902 


Corynebacteriuffl 
diphttieriae irpID 


5Sl4 


81 1 


ABC transporter 
ATP-bindtng protein 


775 


4266 


682906 


68184S 


1059bp 


gp: 

AF17&902 


CorynebacteriuD 
diphtheriae irpIC 


56.3 


86.4 


ABC transporter 
■embrane protein 


776 


4267 


683868 


682873 


996bp 


gp: 

AF176902 


CorynebacteriuD 
diphtheriae irplB 


610 


882 


ABC transporter 
Dembrane protein 


777 


4268 


684927 


683878 


lOSObp 


gp: U026I7 


Corynebacteriua 
diphtheriae irpi 


51 1 


iron-regulated 
82. 3- 1 ipoprotein 
precursor 


778 


4269 


685111 


686382 


1272bp 


gp: 

AL049826 


Streptonyces 

coel icolor SCH24. 37 


4a 5 


76.2 


transDeobrane 
efflux protein 


779 


4270 


686392 


687348 


9S7bp 


gp: U38241 


Pseudomonas 
aeruginosa crc 


30. 4 


58 1 


catabolite 

repression control j 
protein 


7ffil 


4271 


687353 


688009 


657bp 


gp: U32804 


HaetBOphi lus 
influenzae Rd 
Hn240 


56. 2 


85.8 




781 


4272 


688143 


688337 


195bp 


gp: 










782. 


4273__ 


_-689892 




?75bp 




CorynebacteriuD 
diphtheriae hauV 








783 


4274 


630698 


689919 


780bp 


AF1091&2 


45. 1 


71 8.ATP-binding protein 


784 


4275 


691724 


690708 


1017bp 


gp: X77867 


Y. enterocol Mica 
houU 


38.7 


69. 1 


ABC-type 

transporter 

perDease 


785 


4276 


691884 


692918 


1035bp 


gp: 

AL021841 


llycobacteriuD 
tuberculosis H37Rv 
trpS 


6i2 


84. 1 


tryptophanyt tRNA 
synthetase 


786 


4277 


693030 


694112 


1083bp 


gp: 

AL021841 


HycobacteriuD 
tuberculosis H37Rv 
Itv3335c 


36. 5 


74 7 




787 


«7d 


" 694174 


695076 


903bp 


gp: 










788 


4279 


696386 


695079 


1308bp 


gp: 

AL021841 


Hycobacteriuo 
tuberculosis H37Rv 
Rv3330 


47. 7 


72.6 


penici 1 1 in-binding 
protein 



[0 0 7 5] 



ffiiE#2 0 0 0 



#2 000—159162 



[^2 9] 



H 1-29S 





£91 

« 


BD 


PUSn 

(nt) 


<nt) 


ORFfi 
(nt) 


db -^y^- 




(») 


r - - - - 

(SE) 


mm 




789 


4280 


697997 


696771 


1227bp 


ep: 

AL021841 


Hycobacteriun 
tuberculosis H37Rv 
Rv3311 


34. 1 


70.7 






790 


4281 


698924 


698067 


858bp 


8P: 

AL049497 


Streptoayces 
coel Icolor 
SC6G10. 08c 






secreted protein 




791 


4282 


699074 


699268 


195bpgp: 








t 


: 792 


4283 


699274 


698924 


351bp gp: 












793 


4284 


699283 


699915 


633bp 


8p: 

AL021841 


Hycobacteriun 
tuberculosis H37Rv 
upp 


58.0 


84.5 






794 


428S 


~ 700000 


7d03iS3 


~ 384bp 


8p: 1 






795 


4286 


702110 


700386 


1725bp 


gp: U00022 


Hycobacteriuai 
[leprae L308 F1_13 


39.7 


64. 4 pbosphonannooutase 


796 


4287 


702080 


703264 


1185bp 


gp: 

At021841 


Hycobacteriun 
tuberculosis H37Rv 
aniA 


51. 4 


N-acyl~L-aoino acid 
80. 5 antdohydrolase or 
peptidase 




797 


4288 


703407 


704813 


1407bp 


gp: 

AL021841 


Hycobacteriun 
tuberculosis H37Rv 
Rv3303c 


64. 1 


83.9 


dihydrol ipoanide 
dehydrogenase 




798 


4289 


705162 


708632 


3471bpep: T09548 


Coryitebacteriua 
glutaraicun pyc 


99. 9 


100.0 


pyruvate 
carboxylase 




799 


4290 


708841 


709710 


870bp 


gp: Z73902 


Hycobacteriun 
tuberculosis H37Rv 
Rv1324 


26^ 2 


60 1 


tbioredoxins 


800 


4291 


709795 


710280 


486bp 


gp: 

AJ222587 


Bacillus subtil is 
yinifl 


31. 8 


6a 8 




801 


4292 


711661 


710522 


1140bp 


gp: Z99105 


Bacillus subtil is 
yciC 


44 8 


69.0 




802 


4293 


711726 


712649 


924bp 


gp: 

AB011836 


Bacillus halcdurans 
C-12S clone 
ALBAC003 


27. 5 


63.4 






803 


4294 




712740 


714233 


1494bp 


gp: Z95585 


Hycobacteriun 
tuberculosis ll37Rv 
RylUO 


68.9 


87. 5 






804 




714233 


715147 


91Sbp 


gp: 

APOOOOSa 


Ae ropy run pernix 
APE0222 


50 6 


76. 6 






805 


4296 


715071 


716285 


1215bp 


gp: Z95565 


Hycobacteriun 
tuberculosis H37Rv 


54. 3 


76.8 


citrate synthase 


808 


4297 


716662 


"fl6288 


'~375bp 


bp: ~ 










807 


4298 


717949 


718050 


102bp 


gp: 












808 


4299 


718011 


716689 


1323bp 


Hycobacteriun 
gp: Z95S85 tuberculosis H37Rv 
Rv 1129c 


40 8 


7^6 




809 


4300 


718107 


718352 


;246bp 


«P- _ 










810 


: 4301 


7203S4 


718582 


1773bp 


gp: U35023 


Corynebacteriuo 
8 lutan i cum _ac cBC 


99. 8 


100.0 


acyl coenzyne A 
carboxylase 




811 


4302 


721451 


720549 


903bp 


gp: U35023 


Corynebacterium 
glutamicuni thtR 


loa 0 


loao 


thiosulfate 
sulfurtransferase 




812 


4303 


721676 


721551 


126bp 














813 


4304 


721779 


; 722843 


; r065bp 


gp: 












814 


4305 


723340 


722927 


414bp 


gp: 

.M23514 


Hycobacteriun 
leprae HLCB4. 27c 


51. 1 


76.7 






815 


4306 


723408 


725561 


2154bp 


:gp: Z95586 


Hycobacteriun 
tuberculosis H37Rv 
Ryl565c 


35. 1 


63. 4jneQbrane protein 


816 


i — • — 

4307 


726464 


725874 


591bp 


gp: 090914 


Synechocystis sp. 
PCC6803 s 110905 


43. 3 


73. 2i 



[0 0 7 6] 



ffilE# 2000-3 104457 



#2 000 — 159162 



[*3 0] 



817 
818 



819 



820 



821 



K) 



4308 
4}09 



4310 



4311 



4312 



(nt) 



7Z6717 



728354 



730328 



730311 



730438 



(ot) 



Cm) 



726472 246fap 



726744 



728698 



730415 



731301 



822 4313 : 7313141 731799 



823 4314 



824 4315 



825 4316 



826 4317 



827 4318 



828 4319 



829 4320 

830 4321 



831 
832 
833 



834 



835 



836 
837 



«|8 
839 



731823 733019 
734945 



733062 

734986 
735429 



735404 



735901 



1611bp 



1629bp 



105bp 



^ 1-30 « 



(X) 



bp: 

AB016531 



'CorynebacteriuB 
^ gl utaBicun dtsR2 
gp: CorynebacteriucD 
ABO18S30 gtutMicMM dtsBI 



Mycobacterium 
864bp,gp: Z92771 tuberculosis H37Rv 
birA 



MycobacteriuiD 
486bpgp: Z9277t tuberculosis H37Rv 
Rv3278c 



99.8 



916 



4a 7 



100.0 



100.0 



6a9 



mm 



bira btfuoctional 
protein (biotin 
op eron represso r) 



1197bp8P: X91189 & amon i agenes purK 



21 0 



69.0 



5&8 



1884bpgp: X68551 E.colt kup 



41. 1 



735342 ; 357bpgp: 



.735133^ 297bpsp: 



735898 495bpgp: X91189 a aanaontagenes purE 



736353 



7363481 736244 



736415! 737206 



4322 738624 737218 



4323 740174. 738675 



4324 I 741018 

741X99 
741856 



4325 



4326 



4327 
4328 



4329 



4330 



840 4331 



Ml : . 4332_ 
842 4333 



742jL86 
742390 



743054 
743902 



740230 



741767 
742197 



453bpgp: U33059 



lOSb p gp: 

,ep: 



792bp 



AL096837 



Actiftosynneaa 
ipretiosuo GdaH 

Streptonyces 
coel icolor 
SCF43A. 36 



36.2 



1407bpgp: Z99124 



ISOObp 



^001007 



741820 
742830 



789bp 

369bp 
342b p 



.S67bp 
441bp 



743069 



843 4334 



844 4335 



744933 743902 

74i55i5; 745048 

746895 745624 

748028 747033 

7483'2T 748193 



845 4336 

846 4337 



748022"^ 748444 
748448! 748816 



847 4338 753687 



848 4339 

849 4340 



756488 
757397 



222bp 
834bp 

1032bp 
468bp 



gp: 

AE001722 
8P: 

gp: Z49782 
gp: 

AL1 09972 



S' -phosphor ibosyl- 
83. 8 S-aiiiino-4-iatdasol 

carboxylase 

integral Hciibrane 
' protein 



73.6 



6a 5 



5' -phosphor i bosy I - 
5-a«ino-4-i«idasol 
carboxylase 



42. 8 7a 6 



Bacillus subtilis 
yxeK 

Archaeoglobus 

fulgidus AF1410 

Thermo toga nart tiara 
TH0441 



43.2 
214 



71 0 



SP: 
gp: 

AL021006 

gp:~" 

AF175299 

gp: 



!2«H?012836 

996bp gp: Y08921 

129bp ro_: 
423bp gpT 
369bp gp: 



8. subtt I is yvjS 

Streptorayces 

coel icolor SCJ9A. 21 

MycobacterTum 
tuberculosis H37Rv 

Rv1237 

Sinorhizobium 
meliloti thuF _ 

Theroococcus 
I i toral Is ma IE 
S. reticul i gene 
osik 



52.5 



748888 

7565981 
753699' 



4800bp 



Sp: 

AEO00833 



iilbp gp: 
3699bp gp:l 



Hethanobacteriito 

thermoautotrophicua 

HTH492 



311 

128 6 
35 9 

4a 4 
449 

3a 9! 
57.2 



218 



66.2 



.66,3 
76.8 



ISA0SS3-S, putative 
transposase 



short-chain 
oxidoreductases 



.sugar (eg. maltose) 
transport protein 



71 3 

62.4 
71 9 



inner Dembrane 
perfflease 

trehalose/naltosi 

'*L?^iP8.Pr9JjJil 

ATP binding protein 



ATP-dependent RNA 
46. 5 he I i case. elF-4A 
=f ami ly 



[0 0 7 7] 



ffiSI# 2000-3104457 



#2 000 — 159162 



[^3 1] 



$B 1-31 m 





S£: tt) 

. 


(nt) 


ORF« 
(nt) 


db -7^5^ 


III! 1 til t ff 


(0 


mat 




850 


4341 


758282 


757632 


651bp'ep: Z92771 


Hycobacteriua 
tuberculosis H37Rv 
Rv3268 


31. 7 


59.2 






851 4342 


758792 


758896 lOSbp.gp: 












852 


4343 


760798 


758366 


2433bp 


8P: 

AE001480 


Helicobacter pylori 
jhp0462 


30.0 


62.5 




853 


4344 


763205 


760908 


2298bp gp: 000069 


Escherichia col i 
uvrD 


20. 7 


41. I hel icase 1 1 




854 


4449 


769538 


763239 


63Q0bp 


AL035636 


Streptonyces 

coel icolor SCH5. 13 


21. 9 


44. 9'tiel icase 




855 


4346 


n4144 


769549 


4596bp 


gp: 

AF016485 


Halobacteriua sp. 
NRC-I plasflid 
pNRClOO ORF H1 130 


24. 4: 53. 2 






856 


4347 


777037 


774152 


2886bp 


gp: 

AF016485 


Halobacteriua sp. 
NRC-1 plasoid 
pNRClOO ORF H1 186 


23.6 









857 


4348 


777185 


777051 


135bp 










■ - 




858 


4349 


778713 


777160 


1554bp gp: Z92771 


Mycobacteriua 
tuberculosis H37Rv 
Rv3267 


45. 5 


71.4 






859 


4350 


778971 


779912 


942bp sp: Z92771 


Mycobacteriua 
tuberculosis H37Rv 
Rv3265c 


51.4 


74 3 






860 


4351 


780088 


781173 


1086bpsp: Z92ni 


Mycobacteriua 
tuberculosis H37Rv 
rfbF 


70. 3 


87. 5 


transferase 




861 


4352 


781437 


781877 


441 bp 


gp: 

AF164439 


Mycobacteriua 
smegntatis vhoO 


73. 4 


81.9 


regulatory protein 




862 


4353 


782619 


782164 


456bp 


gp: 

AL021840 


Mycobacteriua 
tuberculosis H37Rv 
Rv3259 


48.9 


74 8 




i 863 


4354 


782714 


783103 


390bp 


gp: 

AL021840 


Mycobacteriua 
tuberculosis H37&V 
Rv32S8c 


45. 1 


56.2 




864 


4355 


783186 


784559: 1374bp 


gp: 

Z95121 


Mycobacterium 
tuberculosis H37Rv 
Rv3257c 


63.4 


84.4 


phosphomnnooiutase 
(EC 5. 4 2. 8) 


86S 


4356 


784601 


785641 


Mycobacteriuo 
1041bp:ffp: Z95t21 tuberculosis H37Rv 
Rv32S6c 


31. 2 


56. 3 




• 


866 


4357 


785645 


786826 


1182bp 


gp: Z95121 


Mycobacteriua 
tuberculosis H37Rv 
Rv3255c 


47.8 


72.8 


aannose-6-phosphate 
isonerase 


8S7 


4358 


786898 


787047 


ISObp 


gp; _ 










868 


4359 


787176 


787277 


102bp 


gp;, 










869 


4360 


787954 


787172 


783bp 


gp: 

AFQD7787 


Enterococcos 
faecal is plasoid 
pAM-beta-1 orfC 








87q_ 


4361 


788198 


788548 


_ 351bp 












871 


4362 


788581 


790095 


1515bp 


gp: Z95121 


Mycobacteriua 
tuberculosis H37Rv 
sahH 


74. 1 


9a 1 


adenosylhotsocystein 
ase has S-adenosyl- 
L-hotQo cysteine 
hydrolase signature ! 


872 


4363 


790098 


790706 


609bp 


SP: Z95121 


HycobacteMua 
tuberculosis H37Rv 
Rv3247c 


53.4 


75.5 


i 



[0 0 7 8] 



2000-3104457 



#2000—159162 



[^3 2] 



$9) 



8T3 



i 874 



4364 



4365 



675 ; 4366 



B76 



877 



878 



879 
880 



(lit) (nt) 



790734 



791423 



791514 



4367 ; 794509 



4368 



4369 



4370 
4371 



881 i 4372 



882 



883 



884 



792992 



791411 



ORFfi 
(nt) 

678bp 



1-32^ 



790740 68411P 



793010 



794613 



794713 



! 

794659 795303 



795449 795294 



795450 796112 



1497bp 



1722bp 



Hycobacteriuo 
Kp: U01971 tuberculosis H37Rv 
otrA 



Z95121 



Hycobacteriuo 
tuberculosis H37Rv 
■trB 



8P: 

Z95121 



Hycobacteriuo 
tuberculosis H37Rv 
Rv3244c 



645bpgp: Z9512I 



iHycobacteriuo 
tuberculosis H37Rv 
Rv3242c 



663bpgp: Z9S121 



796252 798786 



4373 : 799022 799693 



4374 799699 800202 



4375 : 801220 



885 4376 802604 



J- 



886 

_8W_ 
888 

889 



4377 802651 



4378 



4379 
4380 



803779 



800210 



253Sbpgp: U660&1 



Hycobacteriuo 
tuberculosis H37Rv 
Rv3241c 



Hycobacteriuo 
smegoatts SecA 



672bp gp: 



Hycobacteriuo 
504bpgp: Z95121:tuberculo$is H37RV 
Rv3231c 



lOllbp 



801192 1413bp 



803130: 480bp 



803880 



804242: 803133 
804410: 805027 



890 4381 605860 

891 4382 806320 

892 4383 807941 

893 4384 809219 



894 4385 809288 



1Q2bp 



bp: Z9S121 



gp: 

AF1 14233 



gp: Z95121 



Hycobacteriuo 
tuberculosis H37Rv 
Rv322B 



Corynebacteriuct 
glutaoicuo aroA 



Hycobacteriuo 
tuberculosis H37Rv 
Rv3226c 



Hycobacteriuo 
inObpgp: Z97991 tuberculosis H37Rv 
Rv0336 

Hycobacteriuo 
618bpgp: Z95120 tuberculosis H37Rv 
isigHRv3226c 



•Uycobacterium 
tuberculosis H37Rv 
Ry321?_ 
Hycobacteriuo 
tuberculosis H37Rv 
Ry3217c 
Hycobacteriuo 
tuberculosis H37Rv 
Rv3212 

:Hycobacter lum 
807948 I272bpgp: Z95120 tuberculosis H37Rv 
rRv3211 

809512 225bpgp: _ 



805537 324bpgp: Z95120 
806739 420bpgp: Z95120 
806742 I2(rabpgp: Z 951 20 



(X) (« 



73.7 



response regulator. 
90. 6 transcriptional 
activator 



sensor- 1 ike 
hist i dine kinase 



I ipoprotein 



48.8 



7a 7 



47. 1 



64 6 



99.8 



72. 8 






74 9 






preprotein 




translocase 


8& 3 


subunit, conponent 




of secretion 




apparatus 



78.8 



82. 9 




99. 8 


5- 

enolpyruvylshikioat 
e 3-pbospftate 
synthase 







21.6 42. 4i 
6&5 



7&6 
33.3 
2a 6 



. RNA polyoerase 
tsigna factor 



96. 4 
65. 1 
62. 2 



regulatory protein 
oeobrane protein 



! 57. 0; 77. 4 



[0 0 7 9] 



5 1 



ffilE# 2000-3104457 



#2000—159162 



[^3 3] 



1-33 m 



(& 


«> 


PBtfr i 

(nt) 


m± \ 0RF& 
(nt) 1 (nt) 


db Tty^ 




{») 


(%) 




















895 


4386 


809S3oj 


810396 


867bp 


Kycobacteriua 
gp: Z95120 tuberculosis H37Rv 


46.4 


1 

6918 












Rv3207c 






895 


4387 


810407; 


1 

8111651 759bp 


Hycobacteriua 
SP: Z9S120 tuberculosis H37Rv 


37. 01 65. 9 






1 








Rv3205c 






897 


4388 


8IU72I 


814219: 3048bp 


SP: 

AL021646 


Mycob&cteri ub 
tuberculosis H37Rv 
Rv3202c 


36.3 


61.4 


898 


4389 


8142061 


t 

8174241 3219bp 

i 


«p: 

AL021646 


Hycobacteriua 
tuberculosis H37Rv 
Rv3201c 


41-4 


^ ATP-dependent DMA 
***-'helicase 


899 


4390 


; 

817467; 

1 


818525 


I059bp 


Sp: 

AL021646 


Hycobacteriua 
tuberculosis H37Rv 
Rv3200c 


6a 4 


86. 5 potass iua channels ; 


900 


4391 


t 

8185251 

i 


819238i 714fap 


8P: 

AL021646 


Hycobacteriua 
tuberculosis H37Rv 
Rv3199c 


3a 4 


5a 3 


901 


4392 


819258! 


821289 


2034bp 


8P: 

AL021646 


Hycobacteriua 
tuberculosis H37Rv 
ovrD 


59. 3 61.5DHA hei lease 

: 


902 


4393 


822107' 


821292 


816bp 


SP: 

AL021646 


Hycobacteriua 
tuberculosis H37Rv 
Rv3196 


r - ■ ■- • • 

26. 8i 491 3 


> 903 


4394 


822081 


*2267l 


591bp 






_ — . 


1 904 


4395 


824127 


822682 


1446bp 


Bp: 

AL021646 


Hycobacteriua 

tuberculosis H37Rv 
Rv3195 


42.8 


7a 4 


• 905 

1 


4396 


824012 


825241 


1230bp 


ep: 

AL021646 


Hycobacteriua 
tuberculosis H37Rv 
Rv3194 


43.4 


74 9 


906 


4397 


8ZS918 


825244 


fi75bp 


8P: 








907 


4398 


826519' 


825998 


522bp 


gp: 1 








908 


4399 


826618 


829572 


2955bp 


Sp: 

AL021646 


Hycobacteriua 
tuberculosis H37&V 
Rv3193c 


47.2 


c integral aembrane 
protein 












IStreptooyces 






909 

i 


4400 


630987 


829629 


13S9bp 


SP: 

AF189258 


venezuelae 
transcriptional 
regulator gene 


34.8 


fifl. 5 ^''B'lsciP^ional 
regulator 


i 

910 


4401 


830942 


831973 


1032bp 


Sp: 

Z95387 


Hycobacteriua 
tuberculosis H37Rv 
Rv2606c 


7a 9 


^ ethylene-inducible 
protein 


911 


4402 


631973: 


832572 


800bp 


gp: 

AE001725 


Therootoga narttina 
TII0472 


43. 9 


J. f aaidotransferase, 
' putat i ve 


912 


4^3_ 


6336S6_ 


833552 


lOSbp 










; 913 

1 


4404 


833517 


834635 


1119bp 


gp: 

AL022121 


Hycobacteriua 
tuberculosis H37Rv 
Rv3668c 


36. 2 


64 3 


' 914 


4405 


834778 


"834933 


156bp 


gp: 








1 915 


4406 


634890 


835390 


501 bp 


gp: 








916 


4407 


835255 


835839 


SSSbp 


gp: 










4408 


836092- 


836250 


159bp 










918 


4409 


836525 


836662 


138bp 


gp: 








919 


4410 


837314 


838894 


1581 bp 


gp: X66078IC glutaaicun copi 


27.0 


5iT5Psi7 


920 


4411 


838927' 


839355 


429bp 


gp: 








921 


4412 


833632* 


840141 


510bp 


gp: 








922 


4413 


840110 


840331 


222bp 


8P: 









[0 0 8 0] 



ffisiE# 2000-3104457 



#2 000—159162 



[^3 4] 



Oft 



923 



925 



tt) 



Cnt) 



(nt) 



4414 840433 



4415 840747^ 

4416 842298 



840212 
840439 



ORFfi 
(nt) 



222bp 
309bp 



db "^y^- 



926 4417 



927 4418 



928 4419 



929 4420 



843180 



841519 
842308 



1-34^ _ 



(%) 



<4'3!4 
843238 



843225 
844362 



844497. 845183 



930 4421 845152 



931 



932 
933 



934 



935 
936 



937 



938 



4422 846139 



4423 



4424 



^807 
846634! 



846099 



78Qbpgp: Z83867 

aVihfT^ II7M7K St reptoayces 
873bp«p. U70376 f , avopersicus^pcA 



liycobacteriuB 
tuberculosis H37Rv 
Rv3137 



66. 1 



89.0 



33. 7 59. 3 



90bp gp: 



1125bpgp: Z95150 



687bpgp: Z95150 



948bpgp: 295150 



Hycobacteriun 
tuberculosis H37Rv 
prfB 



Mycobacterium 
tuberculosis H37Rv 

ftsE 

Mycobactertuin 
tuberculosis H37Rv 
ftsX 



846630 
846271" 
848984 



4425 



4426 



847729] 
848124 



848028 

847720 

4427 84932S 848501 



4428 850245 



4429 : 851001 



939 4430 851317 



940 4431 



941 4432 



852620 



849328 
850414 



492bp 
537b p 
351bp 



300bp 



^Sbp 
825bp 



918bp 
588bp 



7o»Ti Mycobacterium 
lep rae s«pB 



8P: 

gp: Escherichia col 

AE000274 10122 



8p: . 
8P: 

AF030977 
gp: Z99106 

AL02363S 



852366 1050bp.gp: Z99108 



Vibrio cholerae 

glutanyl viuB 

Baci 1 1 us subtil is 

yfiT 

llycobacterium 
Leprae lltC81243. 07 

Bacillus subtilis 
yclQ 



853618 



853608 854726 



942 4433 ! 854726: 855478 



^943 


4434 


944 
945 
946 


4435 
4436 

44J~7 


947 


4438 


948 


4439 


949 


4440 





856096 
857511 
857692 
859392 

861557 

^1^04 

865079 



856001 
857401 
857787 
859138 



999bpgp: Z99106 



1119bpgp: Z99I08 



Baci 1 1 us subti I is 
yclN 

Baci 1 1 us subtt I is 
yclO 



753bpgp: Z99106 

96bp"^: 
lllbp gp: 

96bp.gp: 
255bp;gp: 



Baci 1 1 us subtil is 
yclP 



862765 12Q9bp 
862766; 639bp 
863409 I671bp 



950 4441 867435 865132 2304bp 



AL022004 

ffp: 

gp: 

AL02Z004 
gp: 

AL022004 



Mycobacterium 
tuberculosis H37Rv 
Rv0858c 

Mycobacterium 
tuberculosis H37Rv 
.Rv0861c 
^Mycobacterium 
: tuberculosis H37Rv 
iRv0862c 



7a 0 



66.4 
44 0 

26.8 
31-7 

36. i: 

2a 5 
39. 3 
35.6 
4&4 



87.8 



monophosphatase 



oyo-inositol 
monophosph atase 



peptide chain 
release factor 2 



7a 4 91. 2 



cell division ATP- 



binding protein 
4a 5 74. 8 sembrane protein 



91. 3 smal I protein B 
713 



52.9 



5&9 
71.2 



vibriobactin 
uti lizatlon 



iron(lll) dicitrate 
transport permease 



integral membrane 
protein 



ferri chrome ABC 

6a 3 transporter 

(binding protein) 
ferricbrome ABC 

8a 8 transporter 

(p ermease ) 

ferri chrome ABC 

76. 0; transporter 
(permease) 
ferri chrome ABC 

82. 0 transporter CATP- 
bintling protein) 



52. 6 76. 9 

75. 7j 91. 3 0NA helicase 
36. l! 6&2i 



[0 0 8 1] 



aj|I# 2000-3104457 



#2000—159162 



[^3 5] 



m 



951 



952 



953 



9S4 



955 



956 



957 
958 



O) 



4442 



4443 



(nt) (nt) (nt) 



867366 867584 219fap 



868412 



4444 I 867801 



4445 '•■ 868951 



4446 869916 



4447 : 870755 
871432 



871536 



959 ' 4450 871872 



960 4451 871751 



1-35: 



AL022004 



867816 597bp!^p„3p, 
868643 TObp'jp: 



869331 381bp 



AL022004 



869392 525bp gp: Z99494 



869931 
870734 



8 25bp gp: 
699bp gp : 



Hycobacteriua 
tuberculosis H37Rv 
Rv0863 



Hycobacteriua 
tuberculosis H37Rv 
Rv0867c 



Hycobacteriua 
tuberculosis K37Rv 
cspB 



(I) 



46.8 
43. 1 



OS) 



71.0: 



66. 7 



Hycobacteriua 
eprae HLCB57. 27c 



52.6 
28. 3 



81. 5 

58l 5 



871673 138bpgp: 



871672 2 0lbpgp : 
873223 1473bp^-3^g2 



Streptoayces 
coe licolor SC6 C5. 09 
'Hycobacteriua 

961 4452 873226! 874053 828bp gp: 273101 jtuberculosis H37Rv 

Rtf0881 



962 4453 874957 874082 



963 4454 ; 875932 874964 



984 4455 . 877137 875998 



965 4456 

966 4457" 



877336 877220 



877851 879161 



967 4458 879247 879642 



968 4459 



969 4460 



970 
T71 



972 



973 
974 



975 
976 



! 977 



978 
980 



4481 

"4462' 



4463 



4464 
4465 



4466 
4467 



4468 



881127 879855 



881660 881998 

882006 883660: 
683739 8845541 



876fap gp : 



Hycobacteriua 
tuberculosis H37Rv 
Rv0883c 



1140bpgp: Z99494 



117bp gp: 



1311bpgp: X66112 



396bP:gp: X66n2 



1473bp 



339bp 

1653bp 
8l6bp 



885419 884562 658bp 



885685 
894716* 



895225 
MM? ! 
896655 



_4469_: 897157 
jM70_J 8?7436 
4471 897975 



981 4472 898447 



982 : 4473 899244 



894591 
895204 
895368' 
895606 



89d7fap 
489bp 
i44bp 



895609 1047bp 

~426bp 
267bp 
237bp 



896732 
897702 
897740 



Hycobacteriua 
leprae HLCB57. 37c 



C glutaa icua git 
C glutssicus QRF 



cold shock protein 



43.6 7a 3: probable permease 



32.6 



5i 1 



Hycobacteriua 
gp: Z73101 itubercolosis H37Rv 

acd)3 

gp: Streptoayces 
AL022374 co el icolor S C5B8. 16 j 
gp: Streptoayces i 

AL022374 cpel icplorSC^ 17 

Sp: ' ,] * 

:liycobacteriua 
gp: Z83863; tuberculosis H37Rv 
iRv2525c 



loa 0 
100. o; 



47.8 



8P* 
gp: 

8P: 

gp: 

AF1 24929 



897992 456fap 



898447 798bp 



gp:.,_ 

ao: 

gp: 

gp: 

AL008967 



gp: 

AL008967 



Streptonyces 
clavul iS.erus cvm4 



phospboser i ne 
aminotransferase 



Hycobacteriua 

i tuberculosis H37Rv 

idfrA^ 

iHycobacteriua 

tuberculosis H37Rv 

thyA 



4Z 3 
53.4 



49.0 



34.7 



38. 3 
73. 3 



lOOLO 

loao 

72. 5 
74.2 

oas 

77. 41 



citrate syn thase 
putative binding 

pr otein 

carboxylase 
carboxylase beta 
subunits 



63.7 



clavaoinate 
synthase 



fi4u 8 dihydrofolate 
reductase 

, thyoidylate 
' synthase 



[0 0 8 2] 



5 4 



ajiE# 2000-3104457 



#2000—159162 

m3 6] 



IB 1-36^ 



a& 


K) 


(nt) 


(nt) 


ORFfi 

(nt) 


db -7^^ 




(» 


(«) 


1 

«^ 


^) 


















983 


4474 


900021 


899266 


756bp 


gp: U00017 


Hycobacteriun 


4a 4 


70. 5 




984 


4475 


900056 


904615 


4560bp 


SP: 

AL03I031 


coelicolor 
SC7C7. 16c 


47.4 




68. 1 




ATP dependent DMA 
helicase 


ad a 


4*I(D 




905395 


768bp 


8P: 

AL031031 


airepioDyccs 
coel i CO lor 
SC7C7. 15c 


An c 


69L 1 


DNA glycosylase 
i nvolved in DNA 
repair 


986 


4477 


905402 


90S609 


408bp 


up: 

ALO220O4 


Hycobacteriua 
tuberculosis H37Rv 
RvO870c 


55. 5 


86.7 




987 


4478 


906404 


905805 


eOObp gp: 064004 


Synechocystis spi 
rCCoo03 S 1 ru509 


40.6 


73.3 




988 


4479 




907744 


906572 


1173bp 


8P: 

AL096844 


Streptooyces 
coel i CO lor 

SC 1 Z& 06 C 




33. 8 


67.0 


integral aeabrane 
transporter 


989 


4480 


905607 


907772 


1836bp 


gp: Z79700 


Hycobacteriuo 
tuberculosis H37Rv 
Rv0946c 


63. 1 


84.9 


gl ucose-6-pbosphate 
isoflease 


990 


4481 


910709 


909534; 1176bp 


gp: Z97991 


Hycobacteriua 
tuberculosis H37Rv 




24 8 


43.3 
















Rv0336 








991 


4482 


911176 


910868 


309bpgp: Z7970O 


Hycobacteriun 
tuberculosis H37Rv 
Rv0948c 


59.0 


85.9 




992 


4483 


910856 


911236 


381bp'gip»: 










993 


4484 


911239 


913S27 


2289bpgp: Z79700 


Hycobacterium 
tuberculosis H37Ry 


62.8 


81. 10HA be Ii case 














RV0949 








994 


4485 


" 

915712 


913490 


2223bp 


gp: 

AL021999 


MycobacteriuQ 
tuberculosis H37Rv 
Rv0987 




21 0 


44.8 


integral Benbrane 
protein 


99S 


4486 


916377 


915712 


666bp 


Wi: 

^001033 


Archaeoglobus 
fulgidus AF1018 


— — 
51. 1 


76.3 


ABC transporter. 
ATP-binding protein 


996 


4487 


916887 


T16381 


507bp 


gp: 










997 


4488 


917693 


916983 


711bp 


gp: 


llycobacteriua 
tuberculosis H37Rv 
Rv0950c 


43. 6 


73.3 




998 


4489 


918067 


917840 


228bi> 


8P : 










999 


4490 


917938 


919365 


1428bp gp: Z79700 


Hycobacteriuo 
tuberculosis H37Rv 
Rv0955 


i 

31. 1 


60. 8 menbraneprotein 


1000 


4491 


919310 


919969 


660bp 


SP: 

AL035500 


llycobacteriua 
leprae purS 


55.0 


76.0 


phospho r i bosy 1 g 1 y cl 
namide 

foroyl transferase 


1001 


4492 


919944 


921539 


■Uycobacteriua 
1596bpgi>: Z79700 tuberculosis H37Rv 
purH 


66-7 


83.7 


phosphor i bosy 1 an i no 
iaidazolecarboxanid 
e foroyl transferase : 


1002 


4493 


921607 


922425 


819bp 












1003 


4494 


923074 


922409 


666bp 












1004 


4495 


924050 


923151 


900bp 












11005 


4496 


924420 


924172 


249bp 












1006 
1007 


4497 
4498 


924740 924438 
924908! 924747 


303bp 
162bp 












1008 4499 
1009. 4500 


925147 
~ 926948 


924914: 234bp 
925338- 1611 bp 












1010 


1 4501 


" 927255 


926944 


312bp 












1011 


1 M2 


927487 


927750 264bp 






1 







[0 0 8 3] 



ffiiiE#2 0 0 0 



#2 000—159162 



[^3 7] 



9^ 
(IS 

S£ 


fjgQ 


(nt) 


(nl) 


ORF£fc 
(nt) 


db 






(« 


mm 


$q) 


















1012 




0977 Qlt 


927352 


447bp 












■ lU 1 « 








171bpj 


- - - 










mi 4 




928061 


928825 


765bp 












IWI3 


iicne 


928825 


930261 


1437bp 












inif£ 


43QI 


930339 


931661 


1323bp 










iniT 
1111 r 


4 ens 


931719 


932303 


S85bp 












4509 


932303 


932500 


198bp 










1019 


4510 


933029 


932583 


447bp 








I0ZU 


4911 


933723 


933073 


6S1bp 




1021 


4512 


934315 


^933746 


570bpi 










1022 


4513 


934307 


935332I 


1026bp 












!1023 


4514 


935364 


936620 


1257bp 












1024 


4515 


936607 


937287 


68tbpj 












1025 


4516 


937395 


938414 


1020bp^ 










1026 


4517 


939230 


937812 


1419bp 










1027 


4518 


938440 


939639 


1200bp 












1028 


4519 


939699 


~ 940103 


'405bp 












1029 


4520 


940054 


940767 


714bp 












1030 


4521 


940772 


941938 


1167bp 










1031 


4522 


942250 


942119 


132bp 












1032 


4523 


943953. 942394 


" 1550bp 












1033 


4524" 


943983 


944846 


864bp 










1034 


4525 


944973 


946793 


1B21bp 










1035 


4526 


946844 


948682 


1839bp 








1036 


4527 


948795 


950852 


2058bp 










1037 


4528 


951473 


950841 


633bp 












.1038 


4529 


953004 


951847 


n58bp 












1039 


4530 


953586 


953056 


531bp 












1040; 4531 


953986 


9M279 


294bp: 










1041 


4532 


954m 


955387 


414bp 


SP:AF05205 
5 


Brevibacteritio 
linens tnpA 


72.6 


87.6 


transposase subunit 


]042 


_4533_ 


955367 


9SSS10 


1 44bp 


8P: 










1043 


4534 


957501 


955699 


1803bp 


gp:X01067 


E col i gene did 


46.4 


75l6 


0-lactate 

dehydrogenase 














K. pneuBtoniae Kpnl 








1044 


4535 


959011 


957857 


1!5Sbp:gp:ll76435 


restriction 
endonuc lease and 


3a 8 


62.8 


DNA aethylase 







9591 98' 


1045 


4536 , 


959416 


1046 


4537 


960094; 960387 


1047 


4538 


961675 


961334 


1048 


4539 


961612 


962262, 


1049 


4540 


962301 


9624Z6 
963652 
9637)B9 
964947 
9658G5 
^966797 


1050 
1051 


4541 
4542 


962813 
963697 


1052 4543 


963793 


1053 4544 

1054 4545 ~ 


964987 
965865 



1055 4546 

1056 4547 



1P57_4548 
1058 4549~ 
1059- 4550 



.1060 4551 



1061 4552 
1062: 4553 



1063! 4554 



966841 
968680 



968673 
969471 



219bp 
294bp 
342bp 
651bp 
126bp 
840bp 
93bp 

1155bp 
879bp 
933bp 

r833bp 
792bp 



8P: 



DRA aethyjase genes 



969953 
9699715 
970431 
970877 



971989 
973225 



973152 



10641 4555 ' 974i9i 



969474 
970362 
97b75'l 
971836 
971900 
972257 
974168 



974975 



480bp 
3B7bp 
32fbp 
96Qbp 
9abp 
969bp 
1017bp 
777bp 



[0 0 8 4] 



miE# 2000-3104457 



#2000—159162 



8] 




1 109 
fllO 



4600 



4601 



1111 
1 11? 
1113 
1114 

1117 

"'i 
11 19 
1120 
1121 

: U22 



4608 
4609 
4610 
4611 



4612 



4613 



1019079 1022729 



1024679 1022712 



1026436 
1029049 



103^96 
1031804 
103ji898 
£032269 
1033198 
1033659^ 



1033967 
1034962J 
1036329 
1036907 



1024679 

1029019^ 
1030382 
10321 94 
1032793 
1032773 
1033282 
1034752; 
1036236 
1036868 
1037458 



3651 bp 
1968bp 
1758bp 
2532bp 
i278bp 
1503bp 
297bp 
585bp 
426bp 
378bp 
786bp 
1275bp 
540bpi 
552bp; 



[0 0 8 5] 



2000-3104457 



#2000—159162 



[3^3 9] 



m 1-39^ 



m 



1123 



1124 



4615 



1125 



1126 = 



4616 
4617 



1127 
1128' 



4618 
4619 



1129: 4 620 
: 1130 '4621 



(nt) 



1037494 



1037461 



1039663 
1039796 



1040009 



(nt) 



1036511 



ORFfi 
(nt) 



10384231 
1038734! 



984bp: 



963bp| 



930bp 



10399901 195bp 



1040507- 



1040338 330bp 



1040695 189bp 



1040938! 1041930 993bp 



1041998' 1042855i 858bp 



; 1043760; 1043311 



1133 4624 ! 10445231 1044428 



11341 4625 1104497211044490 



1135 



1136 



1137 



1138 



1139 



1140 



1141 



1142 
1143 



1144 



1145 
"1146 



i 1147 



1148 
1149 



! 1044308; 1043787 



4626 : 1045162 



4627 
4628" 



1046086 



1046596 



4629 1047747 



463 0 
4631 



1048538 
1050423 



4632 i 1050562 



4633 
4634 



j 1052013 
; 1053893 



4635 1055045 



4636_ 
4637 



1054872 



1055760 



4638 1057213 



1046043 



1046403 



1047720 



1048514 



1049056 



1051938 



1053893 
1054615 



1054653 



450bp 



522fap 



„96bp 
483bp 



882bp 
318bp 



112Sbp 



768bp 



S19bp 



984bp 



mibp 



723bp 



3 93bp 



1055735; B64bp 



1056332 S7 3bp 



1056335 



4639 
4640 



1057890 1057213 



1150 4641 



1151: 4642 



1152; 
1153! 



4643 
4644 



1154 4645 



1155 
1156 



4646 
4iS47 



879bp 
678bp 



1058611 1057856 756bp 



1057586 1058641 10S6bp 



1060049 



1060125 
1060882 



1063642 



1058637 
1060805 
1662159 



1413bp 
681bp 



1278bp 



1157 4648 



"58^ 
; 1159 



4849 



4650 



1063949 
1064751 



1062224 I419bp 



1064437 
1064491 
1064767 
1065317 



48Jbp 
261b p' 
■447bp 
5S4bp 



1160 
1161 



4651 
41552 



1067583 
1068662 



1069866 
1069954 



1164 



1165 



1166 



1167 



1168 
fl69 
1170" 



1172 



1173 



1174 
: lT75 



1176 

,1177 



:n78 

[1179 
•1180 



4655 



4656 



1072517 
1072689! 



1067583 1488b p 



1068662 
1069858 



1069976 
1071147 
1071492' 
1073258 



4657 



4658 



4659 



4660 



4661 



4662 



4663 



4664 



4665 
4666 



4667 



4568 



4669 
4670 
4671 



1075254: 1073353 



lOSObp 

111bp~ 
n94bp 
Ib26bp' 

5L0M 



1075566: 1075342; 



107537a 



1075922 



J0_77196 
10772471 



1079159 



10ffiD712 
1080978 
10B2i592 



1082790 
1084196 



1084375 
1085790 
1085687 



1075654 
1075680 



1075946 
f078284 



1078332 



1079234 
1080799 
1082808 



1080S85 
1082964 
18S547S 
1085500 
1086100 



1902bp 
"225bp 



215bp 
243bp 



1251bp 
f03Bbp 
'82Bbp 
1479bp 
ISObp 
ij7bp 
l&QS'bp 
I233bp 



noibp 

291bp 
4Mbp 



OK) 



(X) 



[0 0 8 6] 



5 8 ffiSE# 2000-3 1 04457 



#2 000—159162 



[^4 0] 



1-40 « 





(nt) 


(nO 


0RF« 
(nt) 


db -7^9- 




1 


1 




















1181 


4672 


1086100 


1086930 


631bp! 








1182 


4673 


1087557 


\ 1087057 


SOlbp 








1183 


4674 


1088306 


1087677: 630bp 






1184 


4675 


1089753 


1088548 


1206bpi 1 






; ri8S 


4876 


1090176 


1093229 


3054bp 










1186 


4677 


1093240 


1094706 


1467bp 










1187 


4678 


1094706 


1094924 


219bp 












1188 


4679 


1095065 


f095397 


333bp 










1189 


4680 


1095690 


1095400 


291bp 










1190 


4681 


1096106 


1095732 


375bp 










1191 


4682 


1096344 


1096201 


I44bp 










1192 


4683 


1096484 


1096344 


I41bp 










1193: 4684 


1096410 


1096646 


237bp 










11941 4685 


1097124 


1096759 


"36"6bp 








1195 


4686 


1097242 


1097739 


498bp 








1196 


4687 


1097763 


1098605 


843bp 1 








M197 


4688 


1098622' 1098942 


321bp 












1198 


4689 


1099222: 1099028 


195bpi 








1199 


4690 


1099781: 1099128. 654bp 












1200 


4691 


1099835 


1099930 


96bp 












1201 


4692 


1099900 


1101666 


1767bp 








1202 


4693 


1101801 


1101691 


lllbp 










1203 


4694 


1102056 


1102652 


597bp 










1204 


4695 


1102708 


1103205 


498bp 


i i 




1205 


4696 


1103193 


1103537 


34Sbp 










1206 


4697 


1103674 


1103555 


t20bp 












1207 


4698 


1103964 


1104116 


153bp 










1208 


4699 


1105071 


1104116 


1956bp 










1209 


4700 


1107529 


1106099 


1431 bp 










1210 


4701 


1107516 


1108214 


699bp 










1211 


4702 


1108214 


1108918 


705bp 










1212 


4703 


1109006 


1109767 


762bp 










1213 


4704 


1109805 


1111445 


1641bp 










1214 


4705 


1111833 1111438 


396bp 










1215 


4706 


1111902 1112243 


342bp 










1216 


4707 


1112970 


1112497 


474bp 










1217 


4708 


1113115 


1114332 


1218bp 










1218 


4709 


1114499 


1115806 


1308bp 










1219 


4710 


1116918 


1115845 


1074bp 










1220 


4711 J 


1117757 


1116921 


837bp 










1221 


4712 


1119047 


1117764 


1284bp 










1222 


4713 


1119740 


1119099 


642bp 










1223 


4714 


1119897 


1120817 


921bp 










1224 4715 
1225: 4716 


1121472 
1121822 


1120846 
1121481 


627bp 
342bp 










1226 


4717 


1122895 


1121831 


1065bp 












rf27^ 


4718 


1123083 


11229f3 


itrbp 












1228 


4719 


1123028 


1V23474 


447bp: 











1229 


" 4720 ■ 


ll2'4839 


li23"547 


1293bp 












1230 


4721 


1126033 


1124849 


1185bp 










1231 


4722 


1126396! 1127022 


627bp 












1232 


4723 


1127026' 1128363 


1338bp 












11233 
:i234 
; 1235 


4724 

4725" 
4726 


1128363 
1129115 
112i9668 


1129115 
1129645 
1130717 


753bp: 
531bp! 
ibSObp' 










il236 


4727 


1130734 


1131441: 708bp 










!l237 


4728 


113i2136 


1131414;" 723bp 










!l238 


4729 


1134485 


1132146 


" 2340bp 











[0 0 8 7] 



2000-3104457 



#2000—159162 



[^4 1] 



n 1-41 m 



urn 


i 
















sg; m 


<nt) 


(nt) 


ORFfI 
(nt) 


1 db -7 




tt) 


; OE) 


mm 




















1239: 4730 


1I3456S 


1135068 


S04bp 








1240; 4731 


11 35489 


1135704 


216bp 








1241 


4732 


1136846 


1135071 


1776bp 








1242 


= 4733 


1137904 


11369S1 


954bp 






1243 


4734 


1137973 


1138872 


900bp 








1244 


4735 


1138893 


1139258 


366bp 








1245 


4736 


1139209 


1139505 


i_ 297bp 










1246 


4737 


1139370 


1139630 


261bp 










1247 


4738 


1140034 1139648 


387bp 










1248 


4739 


1140874 


1140041 


834bp 








1249 


4740 


1141258 


1140914 


34Sbp 








1250 


4741 


) 1141238 


1142485 


1248bp 








1251 


4742 


1143028 


1142492 


537bp| 








1252 4743 


1143752 


1143039 


714bp 










1253 


4744 


1144122 


1146041 


1920bp 









1254 


; 4745 


1146110 


1147615 


I506bp 










1255 4746 


1147557 


1148474 


918bp 










1256 


4747 


1148458 


1148895 


436bp 










1257 


4748 


1148966 


1149280 


315bp 








1258: 4749 


1149292 


1150392 


1101 bp 








1259 


47^ 


1150421 


1151041 


621 bp 








1260 


4751 


1151199 


1152383 


1185bp 








1261 


4752 


1153276 1152366 


891fapi ^ 








1262 


4753 


1154696 


1153308 


nsobp 










1263 


4754 


1155689 


1154742 


948bp 












1264 


4755 


1155240 


1156850 


1611bp 














4756 


1156915 


1157682 


768bp 










nm 


4757 


11S76B9 


1158537 


849bp 












4758 


^58537 


1159265 


729bp 










! 1268 


4759 


1159280 


1159585 


306bp 










1259 


4760 


1159648 


1159812 


165fap 








1270 


4761 


11S9878 


1160741 


864bp; 








1271 


4762 


1162244 


1160751 


1494bp 










1272 


4763 


1163618 


1162392 


1227bp 












1273 


4764 


1163679 


1164929 


12S1bp 












1274 


4765 


1165625 


1164987 


639bp 


— ■ 1 








1275 


4766 


1165750 


1166397 


648bp 


1 








1276 


4767 


1166589 


1187080 


492bp 


! 








1277 


4768 


1167123 


1167590 


468bp: 








1278 


4769 


1168724 


11676001 


1125bp 










; 1279 


4770 


1169338 


1168760 


579bp 










1280 


4771 


1170623 


1169334 


1290bp 










1281 


4772 


1170685 


1171200 


516bp 










1282 


4773 


1171219 1171684 


666bp 












1283 


4774 


1172475 


1171882 


594bp 


! 










1284 


4775 


11762841 


1172514 


3771 bp 


— ■ i 








1285 


4776 


1180061 


1176321 


3741 bp 










1286 


4777 


1180976 


1180134 


&43bp' 












: 1287 


4778 


1161688 


1180885 


804bp 










1288 


4779 


1181760 


1183616 


l'857bp 










1289 


4780 


11836201 


"1184270 


651 bp 










1290 


4781"1 


1164293 


1185168 


~876bp 












1291 


4782 


1185755 1185231 


525bp 












1292 


4783 


1185838^ 


1187052 


12i5bp 










1293 


4784 


1187056 


1188402 


1347bp^ 
2295bp* 










' 1294 


4785 


1190695 


1188401' 










1295 


4786 


1191100 


H9VH5| 


" 456bpi 










1296 


4767 


1191764 


1191633] 


i32t}p[ 









[0 0 8 8] 



ffiliE4t 2000-3104457 



#2 000—159162 



[^4 2] 



m 1-42^ 



: OS 


K) 


m± 0RF5 
<nt) (nt) (nt) 




9m 


1297, 4788 


1192411 1193820 1410bp 








1298 4789 


1193880 1194203 324bp 






1299: 4790 


1194178: 1195122 945bp 










1300= 4791 


1195929 1195138 792bp 








1301 


4792 


1195987 1197633 1647bp 








1302 


4793 


1197637 1197828 192bp 








1303 


4794 


1197847 1197942. 96bp 






1304 


4795 


1199556 1198003; 1554bp: 






1305 


4796 


1201199 1199556 


1644bp 










1306 


4797 


1202101 1201103 


999bp 










1307 


4798 


1203645: 1202107 


1539bp 








1308 


4799 


1206841 


1203929 


291 3bp 






1309 


4800 


1207235 


1206844 


393bp 






1310 


4801 


1207387 


1208151 


765bp 










1311 
1312 


4802 


1209882 


1208225 


1458bp 










4803 


1209844 


1209936 


93bp 










1313 


4804 


1209947 


1212142 


2196bp 










1314 


4805 




1212442 


687bp 










1315 
1316 


480S 




1214871 
1215951 


1659bp 










4807 




lO&Sbp 








1317 


4808 


1215965 


1216849 


885bp 






1318; 4809 


1217387 


1216917 


471 bp 










1319 ; 4810 


1217995 


1217456 


540bp 












1320: 4811 


1219882 


1218044 


1839bp 










1321 


4812 


1219908 


1223009: 3102bp 








1322 


,4813 


1222999 


1223856 858bp 










1323 


4814 


1223900 


1225072 1173bp. 








[1324 


481S 


1225342 


1225199 144bp 








1325 


4816 


1225079 


1227706 2628bp 










1326 


4817 


1227876 


1228649 774bp 












1327 


4818 


1228731 1229108 378bp 












1328 


4819 


1229729 1229193 537bp 








1329 


4820 


1229163 1229948 786bp 




1330 


4821 


1230008 1230493 486bp 








1331 
1332 


4822 


1230623 1230844 222bp 








4823 


1231445 1230927 S19bp 








1333 


4824 


1231743 1232492 750bp 






1334 


4825 


1232616 1232849 234bp 








•1335 
1 1336 


4826 


1233020 1234894 1875bp 






r 4827 


1234996 1235625 630bp 








i1337 


4828 


1238138 1236558 1581bp 










,1338 


4829 


1238287 


1239936 
1241276 


1650bp 




1339 4830 


1239942 


1335bp 








1340 
1341 
1342 


4831 


1242169 1241567 


603bp 
165bp: 




4832 


1242140 1242304 






4833 


1242288 1242169 


120bp 
1413bp 








1343 


4834 


1242442 1243854 






1344 


4835 


1243868 1244794 


927bp 






. 1345 


4836 


1245214 1243955 


1260bp 
690bp 




i 1346 


4837 


1245545 1244856 






1347 
1348 
1349 


4838 
4839 ' 


1246509 1245733 


777bp 
732bp 




" — — . , 






1247252 


1246521 








4840 


1248804 


1247212 


lS93fap 








1350 


4841 


1252550 


1248807 
1252570 


3744bp 
13S0bp 






1351 


4842 


1253919 




1352^ 


4843 


1254159 


1254647 469bp 


I 




1353 
1354~ 


4844 


1256887 


1254750 
1256864 


193&bp 


i ; 


4845 


1257871 


. 1008bp! 







[0 0 8 9] 



ttiSE^ 2000-3104457 



#2000—159162 



3] 



m 1-43* 



mm 

Ctt 



m 



1355 



1356 



1357 



:1358 



1359 



1360 



1361 



1362 



1363 



1364 



1365 



4646 



4847 



4849 



4850 



4851 



4852 



4853 



4854 



4855 



(nt) 



1259278 
1260002 



1261271 



1262906 



1264668 



1265083 



1265155 



1267443 



1266520 



(nt) 



1257878 
1259442 



1260006 



1261701 



1262899 
1264970 



1267440 



1268516 



1269356 



1269217 1270056 



ORFfi 
(nt) 



db 



<401bp 



561bp 
1266bp 



1206fap 



1 770bp 



n4bD 
2286bp 



1074bp 
837bp 



840bp 



4856 



1366! 4857 



1367 4858 



1368 



i 1369 



1370 



4859 



4860 



4861 



1270060 1271205 1146bp 



1271226! 127171 



(«) : («) 



gp: Z73419 



gp: Z73419 



486fapi 



1272197 



1273299 



1273162 



1273538 



1273572 1274135 



966bp gp: Z22606 



MycobacteriuB 
tuberculosis H37Rv 

RvUOl 

Hycobacteriun 
tuberculosis H37Rv 
Rv1302. rfe 



Streptonyces 
I i VI dans atpB 



240bp 



799enc Streptonyces 
«>■ "2^°^ lividans atpE 



564bp 



1274144 1274956' 813bp 



1371 4862 



1372; 4863 



1274988 1276661 



1373 4864 



1374 



1375 



1376 
1377 



1378 
1379 



1380 



1361 



1382 
~1383 
1384 



;1365 



4865 



4866 



4867 
4868 



4869 



4870 



4871 



4872 



4873 



4874 
4875 



4876 



1276721 



1277701 



1279164 



1279775 



1280283 



1281727 

1282207 
1283337 
1284555 
1284530 
1285264 



1286056 



gp: Z22606 



1674bpgp: Z73419 



1277695 



1279149 



1279535 



1279659 



12802 53 
1^972 
128J276 
12iB2H6 
^283127 
1284479 
1284445 
1285297 
1186043 
1287012 



975bp gp: 



1449bp gp: 



372bp gp: 



Z73419 
X7687S 
Z73419 



117bp 
471 bp~ 
6S0bp 
453bp 
351bp" 
i921bp" 
1143bp 
llVbp: 
768bp; 
780bpl 
957bpr 



Streptonyces 
lividans atpH 

Mycobacterium 
tuberculosis H37Rv 
Rv1308, atpA 
HycobactefiuD 
tuberculosis H37Rv 

Rv1309. atpG 

C glutaaicuo (ASO 
19), atpD 
UycobacteriuD 
tuberculosis H37Rv 
Rv1311. atpC 



62. 3 



54.2 



38. 3 



S& 7 



42. 0 



34 7 



86.0 



p. ^ undecaprenyl- 
phosphate 



subunit a of the 
•ATP synthase; part 
73. liof the proton- 
translocating Fo 
complex 



88.9 



8a 2 



subuni t c of the 
ATP synthase: part 
of the proton- 
translocating Fo 
complex 



subuni t b of the 
ATP synthase; part 
of the proton- 
translocating Fo 
complex 



subunit delta of 
the ATP synthase; 
7a 8 part of the 
catalytic F1 
: complex 



68. 5 89 5 synthase alpha 
chain 



48. 7; 74 9 
99L 8> loa 0 



47.5 



7a 8 



ATP synthase gamma 
chain 

ATPase beta-subunit 

ATP synthaseepsi Ion 
chain 



[0 0 9 0] 



6 2 



ffilE# 2000-3104457 



#2000-159162 



[^4 4] 



I a& 



J 386 



(nt) 



(nt) 



48T7 ; 1289699 



ORFfi 

' <nt) , 

I I 



db 



^ 1 -44^ 

I 



IK— tt 
I (30 



(X) I 



mm 



1287294 



4878 ! 12916321 I289S27 



1388 



1389 



1390 



1391 



i1392 



11393 



1394 



1395 



1396 



1397 



1398 



1399 



1400 



4879 



4880 



4881 



12917121 1292590 



129323SI 1294031 



24 06tiP 
~2106lrpi 



879bp 



1294059! 1295219 



4882 11295442 



4883 



4884 



12962661 



1296233 



804bp 



-4- 



1297225 



4885 



4886 



4887 



1298666 



1298554 



1300158 



4888 I 1300382 



4889 



4890 



4891 



1 401, 4892 
"1402 1 4893 



1403 



1404 



1405 
1406 
1407 



4894 



4895 



1300490 



U01942 
1303136 



1303312 
130384^ 



1304945 



4896 



4897 



[1408 



4898 



4899 



1409 4900 



1410 
1411 



4901 



1412 



4902 



14131 
[14141 



^903^ 
4904 



4905 



11415 4908 



1 1416 4907 



|_I417 
1 1418 



4908 
4909 



11419] 4910 



130739f 



1308209 



1297216 
1298352 



lieibpl 

"792bF" 



-J: 



9S1bp 



1298355 



1298694 



1128 bp 
3 12bp_ 



141>p. 



-4 " 



1" 



1299013 1l46bp 



1308158, 225bp 



IL. 



1301068 

isoToov 



S79bp 



13019881 



942bp_, 
1149bp| 



4-. 



+ 



1303707 396bpi 



1304936 1095bp[ 



1 305934 j 990b p 
130S937| 1 461bp 



1308343, 



13 07475 735hp 
1310382) 2040fapr 



13111101 1310448 663bp 



1311333 



131li638^ 



1313283] 



1311629 297bp 



13131281 1491bp| 



1314908 



13141311 
'1314483 



1315026. 1316096, 



13162941 1317457 



1317447 1319 018 
1319018 1319989]" 



1320014 



849to! 
426bpr 

"l07Ug_ 
jl64bpj 
1572bp l 

972lip;j7' 



H 



J 



11420' 4911 



132 1489 132212 4. 
1322406j 13234I9| 



1320955' 942bp^ 
JfMbpT" 
636bpj 
10T4bpl 



1320965* 1 32liilf 



:_r4.: 



13234 62 1324S50r 108 9bp; 
1324 767. 13262 691 15d3"bp 
B7gbp"- 



■a 



-3ZJ 

— I 

--i 



[1421 4912 , , , 

'l422 4 913 11326385 1327062 
{J^\ 4914 132717 4' 13282 56 




1328966 1 328259, 



_1083bpT 
70i8bp' " 



:i 



i 



1 329028. 132 9897? 870b p| 



816bpl 
1056bp 



H - 



13309 80 1 329904 
1331 073 . 133 18881 
1 33196 6| 1333021 



1333437 1 3332011 237fap 

1 335 293 13334 55) 1839bp: 

1 336066) 13354251 642bpj 

1337706 13 36108) 1S99bp | 

13380 331 1337944! 9Qbpl 

1 338 144! 134002 1 , 1878bp 
13 399931 13405531" SS\bp 

1340737^ 134175 01 10 14bp[ 

'13424701 1341 973^ "4 98bp' 



-I 



J. 

7i.~ 
-f - 



1438 i 49297 i342740L"l 34 2474 1 
14 391 4930 1 34368 81 1342 8071 
134 3786TT344046j 
i ^'3i44 031 | 1344 477' 
r 1344453' 134 4821) 
13449 481 134 5433^ 



[ 1440 4931 
11441! 4932 



_144_2 
1443 



4933 
4934 



267bpi 
*8B2bp2 
261bp 
447b p 
369bpl 
^BSbp*" 



---1- 



[0 0 9 1] 



ajta£# 2000-3104457 



#2 000 — 159162 



[^4 5] 

^ 1-45* 



£99 
OS 




(nt) 


(nO 


ORFfi 
(nt) 


1 

db 






mm 

(X) 




m 
















1444 


4935 


1345S00 


1345348 


153bp 








144S 


4936 


1345579 


1345490 


90bp 








1446 


4937 


1345364 


1346452 


1089bp 






1447 


4938 


1346471 


1348285 


1815bp 










1448 


4939 


1348347 


1350089 


1743bp 










1449 


4940 


1350868 


1352457 


1590bp 








1450 


4941 


1352598 


1353464 


867bp 










1451 


4942 


1353481 


1354521 


1041bp 










1452 


4943 


1355614 


1354553 


ia62bp 








1453 


4944 


13i554Sb 


1356355 


96bp 










CS! 


4945 


1355702 


1357567 


1666bp 












4946 


1357570 


1358223 


654bp 












4947 


1358272 


1359075 


804bp 












4948 


1359065: 1359682 


618bp! 










4949 


1359823 


1359927 


lOSbp 










1 1459 


4950 


1361308 


1360~18r 


1128bp 








i 1460 


4951 


1361359 


1362861 


1503bp 








■ gfil 


4952 


1363151 


1362939 


213bp 










4953 


1363670 


1363155 


516bp 










irm 


4954 


1364266 


1363745 


522bp 








Brm 


4955 


1364973 


1364353 


621bp 








1465 


4956 


1365193 


1364891 


303bp 










1466 


4957 


1364928 


1365269 


342bp 










1467 


4958 


1365409 


1365230 


180bp 










1468 


4959 


1366782 


1366901 


120bp 










1469 
11470 


4960 
" 4961 


1366966 
13671BO 


1367058 
1367299 


93bp 
120bp 










|1471 


4962 


1367306 


1367130 


177bp 








11472 


4963 


1367306 


1367518 


213bp 










1473 


4964 


1367765 


1367893 


129bp 










:1474 


4965 


1368083 


1367901 


183bp 










i1475 


4966 


1368413 


1369564 


1152bp 










1476 


4967 


1369564 


1369887 


324bp 










1477 


4968 


1371764 


1369890 


187Sbp 










1478 


4969 


1372339 


1371992 


348bp 










14791 


4970 


1372614 


1373144 


531bp 










1480 


4971 


1375789 


1373363 


2427bp 










1481 


4972 


1376000 


137581 8 


^ 183bp 












1482 


4973 


1376101 


1375946 


lS6bp 










1483 


4974 


1377568 


1376162 


1407bp 










14A4 


4975 


1378428 


1377679 


750bp 










1485 


4976 


1378955 


1378479 


477bp 










1486 


4977 


1379016 


1379579 


564bp 






1487 


4978 


13802721 1379568 


I 705bp 










1488 


4979 


1380444 


1381895 


14S2bp 








1489 


4980 


1381915 


1382505 


591 bp 








1490 


4981 


1383934 


1382858 


1077bp 










1491 


4982 


' 1383943 


1384098 


156bp 










1492 


4983 


1384143 


1385138 


996bp 


_. 








11493 


4984 


1385166 


1386245 


lOSObpi 








1494 


4985 


1387283 


1386306 


978bp 








,I49S 


498G 


1387345 


1388337 993bp 










:1496~ 


' 4987 


1388325 


138908S 


762bp 








,1497 


4988 


1389077 1390801 


1725bp 








1498 


4989 


1390809 


1392929 


2121bp 










1499 


4990 


1392952 


1393164 


213bp 










1500 


4991 


1393167 


"1393748 


582bp 






■ 4— 




1501 


4992 


1393755 1394234 


48bbp 











[0 0 9 2] 



ffiliE^ 2000-310 4 457 



#2 000—159162 



C*4 6] 



m i-46« 



mm R) 


(nt) 


(nt) 


I ORFfi 
(nt) 


db '7*/9' 




(« 


(%) 


sn 


















lauc 




1395574 1394813 


762bp 










4994 


1394867 


1 1395946 


lOSObp 








1504 


4995 


1396528: 1395581 


948b|] 










1505 


4998 


1397575= 1396574 1002l« 










1506 


: 4997 


1397675 1398481 


807bp 










> 1507 


4998 


1399547 


1398570 


978b|) 


• 






1508 


4999 


1400953 1400198; 756bp 






1509 


5000 


1400939 


1401346 


408bp 










1510 


5001 


: 1401346 


1402089 


744bp 








1511 


5002 


; 1403148 


1403008 


141bp 










1512 


5003 


1403141 


1404004 


864bp 










1513 


5004 


1404010 


1404228 


219bp 












1514 


5005 


1404898 


1404707 


192bp 










1515 


5006 


1406187 


1405333 


855bp 






1516 


. 5007 


1408652 


1406560 


93bp 










1517 


5008 


1407548 


1407180 


369bp 










1518 


5009 


1409154 


1409294 


141bp 








1519 


: 5010 


1409507 


1409737 


231bp 










15Z0 


son 


1409815 


1409441 


375bp 












1521 


5012 


1411024 


1410077 


948bp 












1522 


5013 


1411437 


1411132 


3(»bp 










1523 


5014 

— -jfc, — — 1 


1412013 


1411450 


564bp 










' 1524 


5015 


1412364 


1412585 


222bp 










. 1525 


5016 


1412929 


1412639 


291bp 








1526 


5017 


1413714 


1413562 


153bp 










1527 


5018 


1413758 


1416472 


27l5bp 










1528 


5019 


1417896 


1416475 


1422bp 










1529 


5020 


1417909 


1418883 


975bp 










1530 


5021 


1418889 


1419761 


873bp 










1531 


5022 


1420049 


1419891 


159bp 










'■ 1532 


5023 


1420920 


1420084 


837bp 










9IIZ4 


1421112 


1422569 


1458bp 










1534 


5025 


1422584 


1421109 


1476bp 










1 m9 


CAM 


1422885 


1423001 


117bp 










■ 9«0 


WCl 


1423230 


1425278 


2049bp 


• 








1537 


5028 


1425292 


1425891 


600bp 












1538 


5029 


1426270 


1427367 


1098bp 




1 








1539 


5030 


1427970, 1427389 


582bp 








1540 


5031 


1428062 


1427817 


246 bp 








1541 


5032 


1429172 


1428237 


936bp 










1542 


5033 1 


1428303 


1429259 


957bp 










1543 


5034 ' 


1430655 


1429207 


1449bp 










1544 


5035 


1431604 


1430672 


933bp 












1545 


5036 


1432625 


1431588 


1038bp 










1546, 


5037 


1432763' 


1433560 


798bp 










1547 


5038 


1434064i 1433939 


126bp 








1548 


5039 


1434055 


1436214 


2160bp 








1549 


5040 


1436348 


1436788 


441 bp 












1550 


5041 


1437262 


1436882 


381 bp 






■ ■•• --1 




1551 J 


5042 


1437315! 1438214 


goObp 












1552 


5043 


1440434 


1440S23 


90bp 










1553 


5044 


1440573- 


1438225 


2349bp 










1554 


5045 


1441599 


1440688 


912bp 










1555 


5046 


1442364 


1442504 


141 bp 










1SS6 


5047 ; 


1442405 


1441806 


eoobp 










1557 


5048 


14425001 1445346 


2847bp 






... - .„! 




1558 


5049 


1447459 


1445336 


2124bp 










1559: 5050 


1447805 


1448371* 


567bp 











[0 0 9 3] 



6 5 



miE# 2000-3104457 



#2 000 — 1 59162 



[^4 7] 



m 1-47 m 



9^ 
C6 
S£ 


tt) 


T 

(nt) 


(nt) 


ORFfi 
(nt) 


db 




CO 


r 

mm. 
(%) 


mm 


99) 


















1560 


5051 


1448403 


1448594 


192bp 












1561 


5052 


1448658 


; 1449038 


381bp 












1562 


SQSZ 


1449953: 1449132 


822bp 








1563 


5054 


1450139 


' 14507QS 


567bp 












1564 


5055 


1450904 


• 1451833 


930bp 










1565 


■ 5056 


1451833 


1452666 


834bp= 










1566 


5057 


1452771 


14540B4 


1314bp 










1567 


5058 


1454128 


1455351 


1224bp 












1568 


5059 


1456079 


1455363 


717bp 












1569 


5060 


1456116 


1456961 


846bp 












1570 


5051 


1456988 


1457506 


519bp 










1571 


5062 


1457331 


1458080 


750bp 










1572 


5063 


1458126 


1460630 2505bp 










1573 


5064 


1460784 


1460900 117bp 










1574 


5065 


1461099 


1462142 


, 1044bp 












157b 


5066 


1462148 1463530 


1383bp 






. 






T576" 


5067 


1463547 


1463948 


402bp 










1577 


5066 


1454067 


1465137 


1071 bp 









■ i ■ - 


1578 


5069 


1465224 


1466387 


1l64bp 










1579 


5070 


1466436 


1467386 


951 bp, 










1580 


5071 


1467390 1468562 


ll73bp 












1581 


5072 


1466546 


1469535 


990bp 












1582 


5073 


1469542 


1470054 


513bp 










1583 


5074 


1470225 


1471427 


1203bp 












1584 


5075 


1471376 


1470168: I209bp 












1585 


5076 


1471491 


1472921 


1431 bp 












1586 


5077 


1472991 


1474133 


1143bp 












11587 


5078 


1474133 


1475707 


1575bp 












'1588 


5079 


1475697 


14763Q8 


6I2bp 












1589 


S0»1 


1476348 


1476533 


186bp 


llycobacteriua 
gp: 238268 tuberculosis H37Rv 
Rv1689 


sa 3 


75.9 




1590 


5081 


1476564 


1477823 


I260bp 


Hycobacteriuo 
gp: Z98268 tuberculosis H37Rv 
Rv1689 


6a 3 


8&6 


Tyrosyl-tRKA i 
synthase 


1591 


5082 


1478407 


1477943 


46Sbp 


bp: 








1592 


5083 


1479350 


1479255 


96bp 


8P: 








1593 


5084 


1480765 


1480655 


lllbp 












1594 


5085 


1480946 


1481041 


96bp 












1595 


5086 


1481530 


1481748 


219bp 






H 






1596 


5087 


1482655^ 


1482401 


255bp 


SP: 










1597 


5088 


1484698 


1486050 


1353bp 


EP: Z98268 


MycobacteriuiD 
tuberculosis H37Rv 
Rv1691 


44. 9 


68.9 


erythronolide 
synthase, itodules 


1598 


«>89 


1486065 


1487048 


984bp 


SP: 

ALI 09846 


Streplooyces 
coel icotor cosaid 
I51:SCI51. 28c 


42.4 


70. 3 


4- 

nitropfienyl pho spha t 
ase 


1599 


5030 


1487055 


1487216; 


. llZbp 












1600 


5091 


1487261 


1488079 


819bp 


Nycobacteriun 
gp: X9829S tuberculosis H37Rv 
RV1694. tlyA 


54 2^ 


74.0 


cy to t ox i n/haeoo 1 y$ i 
n 


1601 


S)92 i 


1488082 


1489041 


960bpi 


ttycobacteriua 
gp: Z98266 tuberculosis H37Rv 


5& 1 


80. 2 
















RV1695 








1602 


5093 


1489126! 1490904 

..i. _ 


Hycobacteriuta 
1779bP;gp: Z98268 tuberculosis H37Rv 
i Rvl696, recN 


SO 3 

1 


75. 3 


DNA repair protein 



[0 0 9 4] 



miE# 2000-3104457 



#2 000—159162 



[^4 8] 



% 1-48^ 



I $9) 



1603 



5094 



!t604i S095 



1 1605 



1608 



, 1607 



I 1S08 



(nt) I (fit) 



ORFfi 
(nO 



It, Sfatt 

(« CO 



1430967| 1492157 11 91 bp gp: 295117!leprae cosoid 

[81351; HLCt351. 11c 



1 f- 



42. 4 73. 61 



1492170) 1493132' 



5096 1493536 14951971 

t ' 



5097 



5098 



I 



j iHycobacteriuB 
963bplgp: Z9SU7|leprae cosBld 
__| 161 351 ;I I LC1 351. 10c 

' I 
1662bpgp: U88301 *Jco»>act8r iua bovis 



31. 5' 6% 5> 



1495210 14958841 



i 



Hycobacten.. 
675fap|gp: Z98268 tuberculosis H37Rv 
I iRwITOO 



-4- 



I CTP synthetase. 

I iUTP-antonia ligase: 

7^3| 89.7j«lutanine 

j tanidotransferase 
[ Icl ass I 

54 sl 74. d 



1495884i 14967951 



, 'iycobacterioa 
912bplgp: Z98268 1 tuberculosis H37Rv 
' Rv1701 



5099 ' 14983471 14988181 



56.3^ 



1609 5100 I 1498394! 1498528 



I 



r ^ 



IMOIwTffl): ^57437 ^''S- ^'''I?*; 
1 fra diae tIrC 

^ 135bp| j;^ ^ 



1610 5101 1498793, 1499668 



1611 5102 I 1499744] 150071&' 
I 1612' 5103 ia)149 4'~1 CT0 9341 



876bplgp: U0C02l|"*"****^»«''*™ 

p^w I leprae cosaid L247 

, "tilycobacteriiMi 
975bP|Bp: 298268 tuberculosis H37R» 
' [Rv1709 



76 5' in^wase/reconbina 

I I" 

3a 5 59 7,*'*°^*" resistance 1 

. . J .iJPToJein \ 

j I involved in plasoid ^ 

7a 9' 87 t! I 
I * tnttrogenase iron I 

[ [proteins j 



1613 5104 



1S01733j I502S99| 



1614 5105 I 15026241 1503199) 



SStbpjgp: 

867bpjgp: D10436Ie col i sseA 



1615 5106 , 1503302 15D426Ii 

-_L I 



litycobacteftua i" 
576bpisp: Z98268! tuberculosis H37Rv 

L \^}™ 

I 'ilycobacteriua ~ i 

960bplsp: Z98268, tuberculosis H37Rv | 
i Ir»1711 



62. 0| 81. 6{ 



36. s! 68.~vinhancement of 
. |ser i ne-sens i t i v i ty_ 



59L 1 



8a 61 



1616 5107 



I 1617 1 5108 I 1 504968 
~5 rb9~ 1 1 507350 



I I .HycobacteritREi | 

1504261115049681 708bp;gp: Z98268| tuberculosis H37Rv . 

I _ I ?y^712^c?k 

' THycobacteriua 
1506596 t629bp Kp: Z98268' tuberculosis H37Rv I 



■4- 



6a 3 85. 5' 



5a2, 79. 5Cytidylate kinase 



■1 



[ 1SI8 

i 



1619 



5110 I 1507925 



1508685 
I507428r 



668bpgp: 
498bp gp: 



^Rvl713 



62. 7. 



85. olCT^binding 
protein, 



1620 1 5111 I 1508857| 1507940 



WcobacteriuQ 



...Jl.- 



1621 1 StIZ 



h 

1-7 I . 

1 1622 ! 5113 |l510389{ 
p62r>~ 5"ll4" "[l 512T9yi 
1 1624! 5115 j 15145501 
IITkI 5116 11514528" 



15088361 1510389! 



918bp J^I^iOAi Itoberculosis H37Rv 
' 'Rv3342 



T 



1512155' 
15131)00' 



i 1513003 

I 

) 1626 1 5ii7 I tislgtiljii?! 



1554bp gp: U2'l30of'^7"f 

_striatiin^tetA , 

Ilycobacteriua [ 

1767bp|*^* soegmatis fxbA , 

_ partial cds 1 

864bp|gpj »77i297E; con TuxH_ '1 

gp. jStreplomyces ~ f ' 

I548bp|jp* coelicolor cosaid 

IALI09663 SC4Aia04c J_ 

189bp; _ "_ 

i86bp!";v ; " 



36. 2' 67. 2. , 

29 7 6a 1 1 ABC transporter 

— - - ' - 1 

4a 0| 71. 01 ABC transporters 

-I 

39. 7j 73. 2{unknown 

35l7 66. 8.Na+/H+ antiporter 



r.:."T- 



[0 0 9 5] 



2000-3104457 



#2000—159162 



[3^4 9] 



1627 



1628 



1629 



1630 
1631 



1632 



1633 



1634 



1635 
1636 
1637 



(nt) 



(nt) 



5118 1515817 1515431 



5119 



5120 



5121 



5122 



5123 



5124 



5125 



5126 
5127 



5128 



1638: 5129 



1639 



1640 



1641 



1642 
1643 
1644 
1645 



5130 



1515419 1515838 



1517021; 1515822 



1517193; 1519481 



1519824! 1520052 



! 



1520213 



1520902 



1521794 
1522964 



1524523 



1525520 



1526557 



1527936 



1520968 



ORFfi 

(nt) 



387t)p 



420bp 



1200fap 



1-49 « 



Sp: L20251 L coli purU 



rArchaeoglobus 
gp: fulgidus section 49 

AE001058 of 172 of the 

\ complete gen oae 

Hycobacteriun 
2289bp!gp: Z78020 tuberculosis H37Rv 

_ R v1821, secA 

:HycobacterluiD 
429bpgp: Z78020 tuberculosis H37Rv 
RV1827 



35.4 



25.2 



756bp 



'gp • 

ALO08609 



Hycobacterium 
leprae cosnid 
81 788; nLCB178a 35c 



1521612: 7nbp 



1522366 
1522455 



1523075 



573bp 
SlOhp 



152459r 



1525496 
1526557 



5131 



5132 



5133 
5134 
5135 
5136 



1646 5137 



1647 5138 



^648_5139 
1649 5140 



1527991! 1528209 



1529353 1528010 



1529509 1530243 



15318391 1530364 



1531956 
1532345 
1533064 
1533804 



1535430 
1536250 



1449bp 
93qbp 

1062bp 



1380bp 
219bp 
1344bp 

735bp 



gp: 

AL008609 



gp: 

AL008609 



gp: Z838S9 



Hycobacteriuo 
leprae cosnid 
81788; m,Cai788. 34c 
MycobacteriuB 
leprae cosaid 
B1788: HLCB1788. 33c 



KycobacteriuB 
tuberculosis H37Rv 
Rv1841c 



HycobacteriuB 
gp: Z83859i tuberculosis H37Rv 
Rv1842c 



gp: 

At021529 



Streptoayces 
coelicotor cosnid 
10A5; SC10A5.25C 



1532417 
1533019 
1533804 

1534544 

1534552; 
1535405 



HycobacteriuB 
gp: Z7555S tuberculosis H37Rv 

Rv134S 

Hycobacteriuo 
t476bp:gp: Z83859 tuberculosis H37Rv 

R V 1844 c, gnd _ 

iHycobacteriufli 
462bp.gp: Z83859 tuberculosis H37Rv 

iRvia47 

|Streptoayces~ 
coeltcolor cosaid 
MllJiailJOc 
)li7cobacteriuo 
741bpgp: Z98268jtuberculo$i$ H37Rv 
i j!l*1687c 

ilycobacteriuo 
741bpgp: Z98268 tuberculosis H37Sv 
Rv1686c 

879hp Jro; j3l84VtE i psiD yfhH ' 
846bp|gp : J05260|Lcoli psiD phn 



67Sbp 



AL096849 I, 



56.2 



foray I te t rahydrof o I 
ate hy drolase 



63. 8: 



55. 3 7& S translocase 

r i 

66.4 84.2! 

42. 7 74. 5 



2a 6 65. 2 
73. 8 86. 9 



45.9 76. 2!neabrane protein 
51.0 78. 6 aenibrane protein 



49. 8 75. 3 



DEAD-box RNA 
he I i case 



34.3 66. 1 1 ABC transporter 



71. 1 8a 3 
39. 7 67- 8 
29. ol 53. 8 



45.8 
43. 1 

29. 9 



77-7 



76.3 



6-phosphogl ucona te 
dehydrogenase 

thioesterase 
oethyl transferases 
ABC- type transport 



transmembrane 
protel n 



63. 7; Unknown 

.'alkylphosphonate 
^ uptake 



[0 0 9 6] 



ffilE^ 2000-3104457 



#2000—159162 



[^5 0] 



OS 
90 



1650 



1651 



1652 
1653 



1654 



1655 



R) 



5141 



S142 



m(6 

(ot) 



1537053 



1537856 



5143 
5144 



5145 



5146 



1656 : 5147 



1657 
1658 

1659 



1660 



5148 
5149 



5150 



5151 



1538942 



1538782 



1539687 



1542320 



(nt) 



ORFfi 
(nt) 



^ 1-50^ 



1536250 



1537053 



1537893 



1538991 
1538986 



1539843 



1542945; 
1544685^ 



1542142 
1543177 



8041}p 



804t)p 



lOSOhp 



210bp 
702bp 



2478bp 
804bp 
1509bp 



8P: 

AF061070 



Pseudononas 
stutzeri ptxC 



gp: 

AF061070 



Pseudononas 
stutzeri ptxA 



tt) 


(X) 




36. 1 


7a 8 


putative inner 
seobrane cooponent 
of binding-protein- 
dependent phosphite 
transporter 




ATPase conponent of : 



Afi -1 77 q: binding-pro tein- 

dependent phosphite 
transporter 



gp: U33322 
gp: U87940 
gp: U87940 



Synechococcus 
sg cbfaZp 
Salaonelia 
:t yphi«urii« thiO 
Salaonel la 
typhi ■u r iua thii 



AJ238250 



Corynebacteriun 
g luta«icua ndh 



1544999 1546312 1314bp AL021932 

1386bp:gp: U00039 
474bp 



1547715 1546330 



1548463 1547990 



1661 5152 .1548635 1549372 



1662 5153 



16631 5154 



1664 5155 



1665 
"1666 



1667 



1668 



1669 

"liB70* 



1671 



5156 



5157 



5158 



5159 



5160 



5161 



5162 



1672 5163 



1673 5164 



1 674. 5165 
1675! 5166 



1549426 1550421 



15a»492 1550974 



1551568 1552260 



1552481 
1554707: 



1553995 
1554093 



1554851 1554756 



1554884: 
1555102: 



1555090 
1554914 



1555858 



1555109 

1556399; 1556794 



738bp 



996bp 



_ 483bp 
693bp 

ISISbp 
615bp 

207bp 
189bp 
75bbp 



ALQ78610 



Mycobacteriua 
tuberculosis H37Rv 

R»0447c 

E. coli chrososooai 
region f roa 76. 0 to 

81. 5 Minutes: 

StreptQoyces 
coel icolor cosmid 
H35:SCH31 47 



gp: D90S26 



gp: 

AFI78758 



8P- 
gp: 

AL09&743 
gp: US0335 



col i genonic ORA. 
iKohara clone 
«33S(4(L 9-41.3 
Bia ) :0RF_iD:o335«4 
S i no rh i zob i um sp. 
As4 arsenical 
res i stanceoperon 

StreptODyces 
coel icolor cosnid 
I7:SCI7. 33 



Hycobacteriun 
smegmatis tpr 



1557846 



1559516 



1560145 
1560260 



1557037 



1557882 



396bp 
8IObp 
1635bp 



8P: 

AL021899 



Mycobacteriua 
tuberculosis H37Rv 
Rv2050 



1S60234: 
1559520! 



Hycobacteriun 
gp: Z98604 leprae costnid 

B2052:iLC82p52.p2 
HycobacteriuQ 
tuberculosis H37fiv 
Rv2051c 
90bp!gp: 
741bp: 



gp: 

AL021899 



25.5 
47.3 
46.6 



51. 5; 



phosphoglycolate 
phospha tase 



7a 2 HHP-P kinase 
77. 5 



loao 
2a 6 

49L7 



loao 



5&0 



77.8 



6a 6 84.5 



3a 8 6a 4 



hydroxyethyl 
thiazole kinase 

NAm dehydrogenase 



cyclopropane fatty 
acidsynthase 

eetabol ite 
transport protein 



phosphor ibosy I trans 
ferase 



213 



BZ2 
63.2 



54 6 



arsenical 
resistance operon 



83.8 
87.9 



phage resistance 



71.8 
59 1 
39 5 



87.3 
8a 2 
6& 2 



[0 0 9 7] 



6 9 



miE# 2000-3104457 



#2000—159162 



mb 1] 



HI-SIS 



(ffi 



1676 



I67T 
1678 



BE) 



(nt) 



5167 1561773 



516B 
SI 69 



1679 5170 



1680; 5171 



1681 



5172 



1682 
1683 



5173 
5174 



1561803 



1563915 



1563895 



1564260 



1565325 



1566500 



(nt) 



1560460 



ORFfi 
(nt) 



HycobacteViu 



1562576 



1562548 



1564260 



1564505 



1564588 



1314bpgp: Z95586 tuberculosis H37Rv 

Rv1592c 

774bp 

.Hycobacterlu 



(« 



(X) 



2& 4: 



53.7 



136abpgp: Z73966 



366bp 
738bp' 



Z73966 



Mycobacteriun 
tuberculosis H37Rv 

Rv2073c 

Hycobacteriuiir' 
1565325 1176bpgp: Z73966 tuberculosis H37Rv 
Jy2089c pep Q 



tuberculosis H37Rv 
Rv2072c CobL 



3i7 



54. 1 
55.3 



61.4 



methyl transferase 



75i 4:oxidoredttcta$e 



77.0 



1566491 1567129 639bp 



1684 5175:1569926 1567140 2787bp 

1685 5176 1571025 1569955 I071bp 



1686 



1687 
1688 



Mycobacterium 
gp: Z73966;tuberculosis H37Rv 



gp: Z7396 



Rv2093c 

iiycobacterium 
tuberculosis H37Sv 
Rv2094c 



5177 1571405 1571091 315bpgp: Z82004 



R. erythropol is 20S 
proteasome 
s t r u c t u raj^ genes 



5178 1572509 1571529 



5179 



1689 
1690 



1691 



:1692 



5180 
5181 



5162 



5183 



1573489 



1574959 
1575188 



1574980 



1572515 
1573514 

1574968 



1575228 



1576970) 1575429 



R. erythropol is 20S 
981bpgp: Z62004 proteasome 

structural genes 



4&4 

52.6 



41.2 



7a 4 



8a 5 



peptidase 



64 7, 



97Sbpgp: 



IMQQA R- erythropol is 
Z8Z004 oRF,oO)20S 



33. 5 
31.0 



66.2 



1446bpgp: Z82004 



201bpgp: Z97559 



R. erythropol is ORF 
0RF9(1) 
■ycobacter ium 
tuberculosis H37Rv 
Rv2nic 



1542bpgp: U26422 



Rhodococcus 
erythropol is 
0RF6(2) 



53.7 
54. 1 



49.4 



63.6 



7&4 



20S proteasome 
structural gene s 



20S proteasome 
structural genes 



:upstreaa of 
8a S^proteasome beta- 
type subuni t 1 



75. 1 



Iiycobacterium 

1693^ 5184 1576554 1576974 1581bpgp: Z97S59 tuberculosis H37Rv 

Rv2l15c 

Mycobacterium 
Z97559 tuberculosis H37Rv 
Rv2118c 
(Streptonyces 
coel i CO I or cosoid 

e)3;SCGD3^q2 

Iiycobacterium 
tuberculosis H37Rv 
Rv2119 



1694 



1695 



1696 



5185 1579423 1578590 834bp 

5186 1580794 1579472 1323bp 

5187 1580821 1581663 843bpigp: Z97559 



Sa 2i 76l 6 



gp: 

AL096822 



79. 1 
46.0 
45. 4' 



ATPase 



57.8 

77. 5 aoinopeptidase 
71.4 



1697 5188 1581875 1582138 
1698^ 5189 1582279' 1582157 



264bpgp: L31763 
^?3bp' 



Dichelobacter 
nodosus vap 



4a 6: 



7^5 



virulence- 
associated protein 



[0 0 9 8] 



ffifE#2 0 0 0 



#2 000-159162 



[«5 2] 



^1 

fiS: fig) i 



1699 



1700 



1701 



1702 
1703 



5190 1583S0S 



5191 158S514 



5192 1586469 



(nt) 



ORF« 
(nt) 



1582297 1209bp 



1583937 ISTSbp 



1585627 843bp 



gp: Z829S7 



gp: 025316 
AF050166 



B. subtn is 
ywoCA.8sCaEF, aH 
). nrgCA.B]. 
spoil ID and mbl 
genes 



(%) CO 



mm 



sa 9 6a 6 



Brevibacterira 
f layum aspA 



99.8 



Corynebacterioa 
glutamicum hisG 



5193 i 1586770 



5194 ; 1587588 



1704 



5195 



1705 5196 



1706 



1707 



1708 



1709 



1710 
1711 



5197 



5198 



5199 



5200 



5201 



1591259 



1591367 



1592990 



1S86489 282bp, 



AF086704 



1586836 753bp 



SP: 

AE001780 



1587597 3663bp 



1591936 570bp 



1591965 



1593361: 1594536 



15945S6 1594975 



1026bp 
n76bp 



ICorynebacteriua 
jglutanicun hisE 



9& 9 



Thernotoga BaritiBa 
section 92 of 136 



ilycobacteriua 
gp: Z97559 tuberculosis H37Rv 

.itv 2124c « etH 

Streptofflyces 
col I inos 

naphthooycin AHBA 
biosynthetic gene 



gp: 

AF131877 



gp: 

AL078610 



gp: Z80225 
gp: Z80225 
1595054 1595692 639bp gp: AL0786 



Streptoayces 
coel icolor cosaid 
H35:SCH3Sl 27 



30 8 
70 5 

26.2 

42. S 



420bp c 



Hycflbacteritin 
tuberculosis H37Rv 
iRv264 3. arsC 
IMycabacteriwi 
tuberculosis H37Rv 
R V2643, arsC 
Streptoayces 
coel icolor cosaid 
H35;SCH3Sl 24c 



1 596245 1595868' 3 78bp 



1712 5203 



1713 



1714 
1715 

Wis 



1717 



1718 



.Mycobacterium 

5S12 1597532 1596273 1260bpgp: Z97559; tuberculosis H37Rv 

!Rv2130 c cys2 

jHycobacteriuD 
1598647 1597769 879bp gp: Z95388{ tuberculosis H37Rv 

!Rv2136c 

jAgrobacteriuni 
1080bpgp: U1 9620 tusefaci ens plasQid 

pTi 15955 nocA 

Hycobacteriun 
1023bpgp: Z9S388 tuberculosis H37Rv 

Rv2138 

Hycobscteriun 
1600716= 1601828 1113bpgp: Z95388 tuberculosis H37Rv 

Rv2139, pyrD 



6a4 



61 1 



aspartase 



ATP 

phosphor i bosy I trans 
ferase 



phosphor i bosy l-ATP- 
py rophosphohydro t as 
e 



88. 0 oethtonine synthase 



47. 1 



66.2 



naphthODycin AWA 
biosyntfoesys 



oxidoreductase 



82.0 



37. 9 65. 0 



•heavy seta I 
52.8 78. 7; reductase, arsenate 
i reductases 



! 56. 6 77. 5 



cysteinyl-trna 
synthetase 



5204 



5205 



5286 
"5207 



5208 



1598559 1599638 



1599679 1600701 



55l 0 87. 8 



oenbrane protein 



33. 4 62. 6 
27. 0 53. 5 



putative oxido- 
reductase 

lipoprotein 



5209 



1802305 
1602684 



1603496 



1719 5210 T 1 605339 



1 601955 351 bp 
1603490 ^ 8b7bp 



1604653 1158bp 
16048541"' 486bp^ 



dihydroorotate 
60.8 82. t; dehydrogenase (EC 
1.3.1 1) 



Rp: 

Z95389 



iHycobacteriuQ 
•tuberculosis H37Rv 
;Rv3430c 



31.2 



57. 1 transposase 



[0 0 9 9] 



£mE# 2000-3104457 



#2000—159162 



[^5 3] 



^ 1-53 m 



Oft 


1 

m 


(nt) 


(nt) 


1 

0RF& 
<nt) 


db 






w 




1720 


5211 


1605334: 160S305 


630bp 


gp: Z95388 


Hycobacteritini 
tuberculosis H37Rv 
Rt2140c. YbhB 


52.9 


75.0 


1721 


5212 


1607681 


1605885 


1797bp 


gp: U21300 


Coryoebacterium 
striatum tetB 


68 7 


AX 6 ABC transporter 


1722 


5213 


1609292 


1607685 


1608bp!sp: U21300 


Corynebacteriuo 
striatuo tetA 


36. 8 


67. 1 


ABC transporter 


1723 


5214 


1609111 


1609359 


249bp SP: 










1724 


5215 


1610260 


1610868 


609tip 


gp: Z92770 


Hycobacteriun 
tuberculosis H37Rv 
Rv0133 


34.2 


64 4 




!l725 


5218 


1611087 


1610980 


108bp 










1726 


5217 


1612262 


1611174 


10S9bp 


gp: Z79701 


Hycobacteriun 
tuberculosis K37Ry 
Rvt496 


60.2 


86.0 




[ " 
1727 


5218 


1614468! 1612258 


221 Ibp 


gp: Z79701 


MycobacteriuQ 
tuberculosis H37Rv 
RV1493, nttB 


73.8 


Hethytsalonyl-coa 
87&0iBUtase alpha- 
subunit 


1728 


5219 


1616322 


1614475 


1848bp 


gp: Z79701 


Hycobacterioa 
tuberculosis K37Rv 
Rv1492. «itA 


44 4 


71,7 


Hetbyl«alonyl-coa 
■utase beta-subunit : 


1729 


5220 


1616551 


1617324 


774bp 8p: Z79701 


MycobactertuB 
tuberculosis H37Rv 
RV1491 


3a 7 


7a 1 


■esibraneprotein 


'17M 


5221 


1617422 


1618018 


597bp 










il731 


5222 


1619640 


1618345 


1296bp 


gp: Z79701 


liycobacteriuili 
tuberculosis H37Rv 
Rv1488 


64 1 


87.0 




1732 


5223 


16201301 1619696 


435bp 


gp: Z79701 


Hycobacteriua 
tuberculosis H37Rv 
Rv1487 


44 7 


7a 7 


transcriptional 
regulator 


1733 


5224 


1621033 


1620191 


843bp 


gp: 

AL021899 


HycobacteriuiB 
tuberculosis H37Rv 
Rv2D33c 


45l7 


6a 9 


1734 


5225 


1621080 1621862 


783bp gp: 








1735 

i 


5226 


1623031 


1821865 


1167bpep: Z79701 


ttycobacterina 
tuberculosis H37Rv 
.RV1485. heoZ 


48. 1 


6a 6 


Ferrochelatase 


11736 


5227 


1624940 


1623051 


'««'*»PSi21ia4 


Hycobacteriua 
; tuberculosis H37Rv 
RV1477 


3a 7 


52.5 


exported protein 
with unusually long 
signal sequence 


! 1737 


5228 


1625182 


1625087 


96bp. 










173B 


5229 


1625949 


1625452 


498bp 








1739 


5230 


1626303 


1629131 


2829bp 


gp: 

A802$424 


Corynebacteriuo 
glutaiaicua acn 


99L 5 aconitase 


1740 


5231 


1629322 


1629885 


564bp 


gp: 

AL02n84 


'Mycobacteriuo 
tuberculosis H37Rv 
Rv 1474c 


81.6 


transcription 
54 6 regulator 
equivalent 


1741 


5232 


1629937 


1630S92 


756bp 


gp: U67598 


iHethanococcus 
jannaschii section 
140 of 150 


21.3 


51.9 


I — .. 
1742 


5233 


1631449 


1630691 


759bp 




Staphylococcus 
aureus, czr genes 


2a 9 


5a8 


zinc responsible 
operon 


1743 


5234 


1631769 


Y63U77 


~393bp 












1744 


5235 


1531684 


1631950 


Kethanococcus 
267bpgp: U67596 jannaschii section 
138 of 150 


1 3& 4 81. 4 





[0 10 0] 



ailiE4# 2000-3104457 



#2 000 — 159 162 



[^5 4] 























174S 


SZ36 



1746. 5237 



1747 



1748 



1749 



1750 



1751 



M752 



(nl) 



(nt) 



(nt) 



1631957! 



1633590 



5238 1636756 



5239 



5240 



5241 



I 1638106 
L1637105 
ri638719 



5242 ! 1639389 



1633348 1392bp 
1636265 2676bp 



1636268 



5243 i 1639680 



17531 
1754 



1755 



5244 1639805 



1756 



1757 



5245 



5246 



1640570 
1642698 



5247 1644242 



5248 



1758 5249 



1759; 5250 
1760i 5251 



1761 
1762 
1763 



5252 
5253 
5254 



1645538 



1638216 
1638466 
f6j[8444 
1639544 
1639841 



1-54^ 



gp: U67606 



gp: Z7402S 



489bp 



8P: 

AJOOI205 



nibp 



U62bp 
276fap 

isebp 



162hp 



1640179; 375bp 



1641025 
1641070 



ilethanococcus 
jannaschii section 

148 of 150 

M^cobacteriun 
tuberculosis H37Rv 
Rv1997. ctpF 



(X) (» 



59. 3 



43. 1 



Streptoayces 
coeticolor A3(2) 
glycogen aetabolise 
cluster I unnamed 
protein product 



815 



c cation transport 
^ ATPase 



34. 5^ 5& 4 



1642767 



1644342 



1645685 1646392 



456bp 
1629bp 



1476bp 



1646573 
1647658 



1648121 
1649446 
1650146 



1647157 



1197bp 

70Sbp 
S85fap 



AL021184 



gp: 001045 



gp: 

AF121000 



KycobacteriuB 

tuberculosis H37Rv 
RV1473 

Microsonospora 
vi rtdi faciens nedR 
protein _ 
Corynebacteriua 
glutaaicua strain 
22243 R-plasaid 
pAGI tnpB 



6a 3 87. 7 



ABC transporter ATP 
binding proteia 
possibly in EF-3 
sufafaaily 



51.9 



9a 6 



1647236 



^"**pSo21184 



1647675 
1648124 
1649391 



447bp 
1323bp 
756bp 



gp: 

AL021164 



gp: 

AL021184 



1764 5255 1651448 1650273 1176bp 
1443bp 
693bp 



gp: 

AL096839 



HycQbacteriuei 
tuberculosis H37Rv 
Rvl466 

Hycobacteriun 
tuberculosis H37Rv 
Rvl465 

Hycobacteriun 
tuberculosis H37Rv 
RV1464 
Streptoayces 
coelicolor cosaid 
C22: SCC22.04C 



72.4 



loao 



neoraoinidase 



IS1628 transposase 
TnpB 



64.1! 79.5 
68. 7 86. 8 



1765 
1766 



1767 
1768 



5256 
5257 



5258 
5259 



1652899 1651457 
1653610 1652918 
1653890 1655695 
1655705 1656724 



gp: 

AL021184 

gp: 

AL096839 
gp: 



AL021184 
1806bp;gp: Z99125 

'<'20*'''S!o21184 



Hycobacterium 
tuberculosis H37Rv 
Rvl462 

Streptomyces 
coel icolor cosaid 
C22; SCC22.07C 
Hycobacteriun 
tuberculosis H37Rv 
Rvl460 

tlycobacteriuo 
leprae cosaid L536; 
IU.CL536.30 
Hycobacter iua 
tuberculosis H37Rv 
Rv1458c 



84.4 



7a 2 



55. 2 



64.9 



89. 3 



83.0 



nitrogen fixation 



ABC transporter 
ATP-binding subunit 



85. r 95.5 
5a 7 77. 2 \ 



37. 2 66. 0 
51. 4i 75.9 



unknosRi aeabrane 
protein 

ABC-type 
transporter ATP- 
binding protein 



[0101] 



7 3 



ffiiE#2 0 0 0 



#2000—159162 



[^5 5] 



m 1-55 s 



59) 



1769 



5260 



(nt) 



1656736 



(nO 



ORFS 
(nt) 



1770 5261 ! 1657662 



ini 5262 



,1772 5263 



1773 



1774 



1775 



1658812 



1657539 
1658699 



1661160 



804bpgp: Z99125 



1038bp 



1661593 1662576 



2349bp 
984bp 



AL021184 



BP: 

AL021184 



Hycobacteriun 
leprae cosnid L536: 
protein HLa536. 32 



llycobacteriun ' 
tuberculosis H37Rv 
Rv1456c 



Hycobactertum 
tuberculosis H37Rv 
Rv1454c qor 



5264 



5265 



5266 



1776 5267 



1663622 



1664427 



1662654 969bp 



1666526 2100bp 



1666697 1667776 



1667788 



1777 5268 1657884 



1666625 
1669425 



lOSObpi 



Mycobacterium 
SP: Z95844 tuberculosis H37Rv 
ctaB 



8P: 

AB023377 



tkt 



1164bp8P: Z95844 



Hycobacteriuo 
tuberculosis H37Rv 
R» 144ac tal 
Hycobacteriun 
1542bpgp: Z95844Uuberculosis H37Rv 
R»1447c zwf2 



1778 5269 1669443 1670399 



1779 5270 



Hycobacteriua 
957bpgp: Z95844 tuberculosis H37Ry 
Rv144&c. opcA 



1670419 1671123 705bp 



1780 5 271 1671701 1671297 

1781 527Z 1671747 1673147 



8P: Z95844 



Hycobacteriua 
tuberculosis H37Rv 
Rv1445c, devB 



1782 5273 1674168 1673290 



1783 
1784 



5274 
5275 



1785! 5276 



1675292 



1674147 



405bp 
1401bp 

879bp 
1146 bp 



gp: 010553 



8p: 

AF126281 



8p: 

AJD07732 
SP: 

AJ007732 



Rfaodococcus 
erythropol is 
insertion sequence 
IS1676 transposase 
sene 



ocd 



J676Mr 167M 1_3Mbp isp: 'X93513;aBit 



1677354 1677073 



1786 5277 1 677235 1677408 
I 1787 5 278 , 1 680233 1677411 
11788 



11789 



5279 



5280 



16802 06 168 0325 
1681132 1680356 



282bp 

i74bp 
2823_bp 
12pbp 



Sp: 

AJ007732 



jsecG 



gp: JI25819 C glutanicun ppc 
gpr X59403 

777bp:gp: X594C3 

.e tpi 



(X) CO 



mm 



41.0 



43.0 



g unknown, possible 
■embrane protein 



74.6 



4a 8 



54.3 



senbrane protein 



qui none 

oxidoreductase (EC 
71.5 1.6.5.5) 

(NAOPH:qulNON£ 
iRHHiCTASE) 



80.4 



61.7 



99. 9 



cytochronte C 
oxidase asseoibly 
factor 



transketolase 



Qc 9 transaldolase (ec 
^ 2- 2. 1. 2) 



71 0 88.6 



4a 6 



glucose-6-phosphate 
1 -dehydrogenase (EC 
1. 1. 1. 49) 



oxppcycle protein 
(involved in 
J. ^ functional assenbly 
' of glucose 6- 
phosphate 
dehydrogenase) 



51.5 



24 6 



74. 7 



46. 6 



g1ucose-6-phosphate 
1-dehydrogenase 
belongs to a 
different faoily to 
the upstreaa gene 
zwf2 



transposase 



100 0 
99. 2 



N60bp long cZOObp 
IOOlO long/ sarcosine 

^f.!.d3sc ,_ 

N6dbp long/ 
100. 0 ornithine 

cyclodeaotnase 

100, 0 mei^rane p rote in 

{N5"lbp long/ ' 
100. 0' integral membrane 

prote i n 

*1784(035lRl^ 
iqp. q N66bp long " 

gg g triosephosphate 
i some rase 



[0 10 2] 



ffiSE^ 2000-3104457 



#2000—159162 



[*5 6] 



m 1-56^ 



K$9 

(ffi 
SG 




1790 


S2B1 


1791- 5282 


1792 


S283 


1793 


5284 


1794 


5285 



(at) 



1795 5286 



1796 
1797 
1798 
1799 
1800 
1801 



5287 
5288 
5289 
5290 
5291 
5292 



1683649 
1685121 

1686156 

1687102 

1689214 

1689803 

1690408 

1691688 

1692295 

1693282 

1693942 



(nt) 



1681214 
1682648 



1684141 
1685134 
1688176 
1687127 



ORFfi 
(nt) 



1365bp 
1002bp 

981 bp 
1023bp 



db 



(X) 



gp: X59403 
gp: X59403 



KP: Z80108 
gp: Z80108 



CorynebacteriuB 
gl utanicua pgk 
Corynefaacteriuo 
glutatBicun gap 



Hycobacteriua 
tuberculosis H37Rv 
Rv1423 



(» 



9&S 



mm 



phosphoglycerate 
kinase 



99l 7: 



;glycera1dehyde-3- 
phosphate 



g27bpgp: Z80108 
2088bp gp: Z80108 



1689225 579bpgp: Z80108 
S16bpgp: Z80108 



Hycobacteritni 
tuberculosis H37Rv 

Ry1422 

liycobactertuQ 
tuberculosis H37Rv 

RV1421 

Hycobacteriuo 
tuberculosis H37Rv 
RTl42ft uvrC 



1802, 5293 



5294 



5295 



1803 
1804 
18051 5298 
18061 5297 



1895523 
! 1696551 
1696996 
1699171 
1700487 



1807 



1808 



1689893 
1690384 
1691663 
1692299 
1693286 
1693991 
1695523 
1696490 
1697108 
1699201 



1305bp 
633bp 
984bp 



gp: Z80108 
gp: Z80108 
gp: Z80108 



Hycobacteriua 
tuberculosis H37Rv 
Rv1417 

Hycobacteriua 
tuberculosis H37Rv 
R v1416. ribH 
Hycobacteriua 
tuberculosis H37Rv 
R»141S. ribA 
Hycobacteriua 
tuberculosis H37Rv 
RV1412, rJbC 
Hycobacteritna 
tuberculosis H37Rv 
Rv1409, ribO 



63.9 
56.3 
52.0 
61.6 
32.7 
59.6 
67.4 



87. 3 unknown 
82. 5 unknown 
76. 2 unknown 



82.2 



exci nuclease abc 
subunit c 



68.7 
84.0 



unknown 



riboflavin synthase 
beta chain 



85l 9 



gtpcyclohydrolase 

ti 



7 Riboflavin syntliase 
' alpha chain 



657bp gp:Za0108 



5298 1701797 1700532 



1533bp 
1029bp 
507bp 
2064bp 
1287bp 

1266bp 



gp:Z80108 
gp: Z8Q108 
gp:Z80108 



Hycobacteriua 
tuberculosis H37Rv 

RV1408 

-Hycobacteriuo 
; tuberculosis H37Rv 
RV1407 

Hycobacteriuo 
tuberculosis H37Rv 
RvMOe. fat 
Hycobacteriua 
tuberculosis 
(strain H37R)0 priA 
HycoliacteriuB 
tuberculosis H37Rv 
Rv1402 



72.4 



5299 1702346 1702056 291bp 



swtssprot: 
P77899 



Hycobacteriuo 
tuberculosis 
(strain m7RV) aetK 



swissprot: i 
P71661 



Hycobacteriua 
tuberculosis 
i (strain H37RV) dfp 

iHycobacteriua 
i tuberculosis 
j;"g''**'(slrainH37RV) 
hypothetical 
protein Rvl390 



61.9 
46.0 
58. 7 

53,7 

53.3 
49. 1 

4912 
51. 7 

58.2 81.7 



r ibof lavin-specif ic 
deaoinase 



82. 2 ''i'*i''**^^l*^°^P^Bt^ 
3-epiaerase 



76. 4 RNA-b i nd i ng protei n 

i 

76.5' 



75.4 



foethionyl-trna 
foray I transferase 

prioiosooal protein 
n* (replication 
factor Y) 



75. 1- 



S- 

7Sl 6 adenosylfflethionine 
synthetase 
dna/pantothenate 
aetabol ism 
f lavoprotein 
homo I og 



70. 4 87. 7 unknown 



[0 10 3] 



ttilE^ 2 0 0 0 



#2000-159162 



[^5 7] 



^ 1-57 S 



(« 

^) 


BD 


(nt) 


(nt) 


1809 


5300 


1703133 


1702435 


1810 


5301 


1703332 


1703015 


J811 


5302 


1704374 


1703541 


1812 


5303 


1707721 


1704383 


1813 


5304 


1708908 


1707730 


1814 


5305 


1710381 


1709041 



ORFfi 
(nt) 



699bp 
318bp 



db -^V^ 



svissprot: 
P71559 



834bp 



3339bp 



Hycobactertum 
tuberculosis 
.(strain H37RV) gBk 



svissprot: 
Z80108 



swissprot: 
P77898 



Hycobacteriun 
tuberculosis 
(strain H37aV) nlHF 



llycobacteriuD 
tuberculosis 
(strain H37RV) pyrF 



1815 5308 



1816 5307 



1711372 
1712008 



1817: S308 1712060 



1818 



>1819 



1820 
1821 



5309 
5310 



1710437 
1711376 



1712149 



17122601 1713783 
i7r3875' Ur378'6 



5311 



5312 



1822 5313 



1823 5314 



1824 



1825 



1713854iJ7l4330 
1714323 1714784 



1714765] 
1716116 



1 179bp 

1341 bp 

936bp 

633bp 
90bp 

t524bpi 



Hycobacteriuia 
pir A70990! tuberculosis 

(strain H37RV) carB 

Mycobacteriun 
gp:Z81011 tuberculosis 
i (strain H37RV) carA 



8p:Z8101I 



Hycobacteriun 
tuberculosis 
(st rain H37RV) pyrC 



swissprot: 
P71808 



gp:Z81011 



swissprot: 
Q10403 



Hycobacteriua 
tuberculosis 
(s train HmV) py rB 
llycobacteriua 
tuberculosis H37Rv 
PjrR_ _ 



Hycobacterioa 
tuberculosis 
(strain H37RV) 
: hypothetical 
protein Rv2216 



477bP 
4S2bp' 



1714974! 2IObp 



1715406: 711bp gp:Z83863 



1826 


5317 


1827^ 


5318 


1828; 


5319 


1829! 


5320 


?^3o| 


5321 



5315 1716716 1716156 

5316 1717892 1716804 

5317 ; 1719104 1717962 



1719700 
1720922 

1721405 

1721749 



Hycobacteriuo 
tuberculosis 
(strain H37RV) 
probable nusB 
protein 



(« (tt 



61.2 



8a 6 



80.3 



9a 3 



mm 



S3. 3 71 5 



72. 
64. 
65. 
67. 
68 



9 89.6 



83.7 



probable guanylate 
kinase 

integration host 
factor 



orotidine-5'- 
phosphate 
decarboxylase (EC 
4. t 1. 23) 

probable carbasoyl- 
phosphate synthase 
; 1 arge chain 



Carbaooyl-phosphate 
synthase 



83.5 
89L6 



7 : 85.5 



probable 
dihydroorotase 

probable aspartate 
carbaaoy 1 1 ransferas 

e 

probable uraci I 
phosphor i bosy 1 1 rans 
f erase (EC 2. 4. 2. 9) 



4a 2 



73. 4 unknown 



: 39.6 



68 5 



n ut il izat ion 
substance protein b 



1719131 
1719693 



1720995 
1721447: 



561 bp gp: 

1089bpgp: 

1143bp 

S70bp 
1230bp 

411 bp 

303bp 



\B. lactoferotentun 
X99289 eene encoding 

e longation factor P 

Corynebacterium 
glutaoicuiB pepQ 



97.9 98 4 elongation factor P 



gp: 

8p: 
gp: 

SP: 

gp: 



aroB 

arok 
aroC 

Hycobacterium 
tuberculosis H37Rv 
Rv25S1c 



99. 5 

95. 3 
lOa 0 

loao; 

38 1 



100.0 

96. 7 
lOOiO 

loa q 

72.2 



putative 

cytoplasoic 

peptidase 

3-dehydroQuinate 

synthase 

shikiiiiate kinase 

cho r i sma le syj t base _ 



[0 10 4] 



mSE#2 0 0 0 



#2000—159162 



[|S5 8] 



oa 



1831 5322 



1832 



S323 



1833 5324 



<nt) 



(nt) 



08F« 
(nt) 



db 



1-58* 



1721804 



1722877 



1722BH 1723850 



1074bp 



8P 

AF109162 



Corynebacteriuo 
diphtheriae heoe 
uptake locus, 
complete sequence; 
ABC-type 
transporter 

peraea se. 

Thernotoga maritiDa 



1723850 



IBM 


5325 


1725463 


1835 


5326 


1726649 


183S 


5327 


1727194 


1837 


5328 


1730072 


1838 


5329 


1731605 


1839 


5330 


1732846 


1840 


5331 


1734835 


1841 


5332 


1735068 


1842 


5333 


1738703 


1843 


5334 


1740593 


1844 


5335 


1741243 


1845 


5336 


1741337 


1845 j 


5337 . 


1741917 



qc7hn'a>'AE00169 (strain IISB8) 
"'''^4 hypothetical 
protein TII0080 



00 ! it) 



35l 7 73.4 



25. 6 Sa 4 



1724602 753bp 



svissprot: 
P49938 



Sacil 
fhuC 



us subtilis 



1724636 828fap gp:Z83863 



tfycobacteriun 
tuberculosis 
(strain H37RV) 
probable aroE 



1725483 1167bp«>:Z83B63 



1726649 



546bp 



gp:Z83863 



2664bp Qpy^jg 



i^ichn swissprot: 
1416bp^,5^^33 



1224hp gp:U8084S 

ifi9iihn wissprot: 
Q50649 



903bp 



■ycobacteriua 
tuberculosis 
(strain H37RV) 
bypothetical 
protein Rv2SS3c 
ttycobacteriua 
tuberculosis 
(strain H37RV) 
hypothetical 
pr otein Rv2SS 4c 
probable alaS 
protei nllycobacter t u 
n tuberculosis 
(strai n H37RV) alaS 
Hycobacteriun 
tuberculosis 
(strain K37RV} 
hypothetical 
protein Rv25S9c 



38.3 



5a8 



42. I 



51 5 



ABC-type 

transporter 

permease 



heoe uptake locus. 
ABC-type 
transporter 
peraease. 



'ferrichroae ABC 
71.7 transporter (ATP- 
b inding protein) 



7QL 7 



shikioate S- 
dehydrogenas 



70. 4 unknown 



CIIP-2keto-3- 
71. 3 deoxyoctulosonic 
acid synthtase 



6a 0 83. 7 



alanyl-trna 
synthetase (ec 
6. 1. 1. 7) 



swi ssprot: 
Q50646 



9fi7ekn svi ssprot: 
"^^'^ P08640 



1738737 
1740596" 



1857bPp3235g 
64 8bp 



594bp AL079345 
7 1 4bp"" 



Hycobacterlum 

tuberculosis 

(s I r ain H37RV) A SPS 

Hycobacteriuo) 

tuberculosis 

(strain H37RV) 

hypothetical 

protein Rv257S 

Saccharooyces 

cerevisiae tfUCl 

■gene 

Baccf Itus subtilis 
yhgE_ 

Slrept'o^ces 
coelicolor cosnid 
E68;SCE68. 13 



65.4 



7a 8 



84. 8 unknown 



88 3 



aspartyi-trna 
synthetase (ec 
6. 1. 1. 12) 



4Sl 8 : 74 6 i unknown 



28. 



21 



sao 



54.0 



glucan 1t4-alpha- 
jgiucosidase (EC 

3.JM- 3) 

phage infection 
protei n homo I og 



29. 2 



probable 
62. Oitranscriptional 
regulator 



[0 10 5] 



ailiE# 2000-3104457 



#2 000—159162 



9] 



m 1-59^ 



1B47 



1848 



$319 



1849 5340 



1850 5341 



B8«& 




ORFfi ^ 


(nt) 


(nt) 


(nt) 



db -^y^ 



(O OE) 



1742707 1743837 
1743867X74^ 
1744049; 1744543 



lUlbp 
125bp 
4S5bp 



gp: 

AL049707 



8P: 

AL049707 



Streptoonrces 
coel icolor cosaid 
E1S:SCE15l 13c 



Streptonyces 
coel icolor cossid 
E15;SCE1Sl 12c 



i 



1851 5342 



1852; 5343 



1853 



1854 
185S 



5344 



1747978 



1744800 1746254 

1746257 
1749300 1746014 
1749987 1749349 



^^^^ 1^031184 



Streptonyces 
coel icolor cosaid 
2A11; SC2A1 1.03c 
sdaA 



7Z8 



5345 

"5346" 



1856 5347 

issrisgsr 



1750118 
1750988 



1751521 



1750957 



1751224 
1752075 



1722bpep:Dg0913 
1287bpgp:Z77724 
639bpgp:Z77724 

840bp 



Synechocystis sp. 
PCC6803 

ORFJD: si 11085 
NycobacteriiM 
tuberculosis H37Rv 
Rv2580c hisS 



?Z52.21p .175255_1 
1858 5349 ' 1754918 1752639 



1859: 5350 



1860 5351 



1861 



1862 
1863 



175S503 



1754949 



!237bp 
555bp 



342b p gp 



gp:AL02359 
1 



ep: 

AF038651 



Kycobacteriua 
tuberculosis H37Rv 

Rv2S81c 

HycobacteriuB 
leprae cosnid 
B1259: 

IILCB12S9. 10c. ppi 



45. 1 



Corynebacteriuo 
glutaoicum 0RF4 



S038651 



1757252 175S510 



5352 1758821 1757613 



5353 
5354 



1864 5355 



1865 



1760758 



1760895 



1761391 



1758827 
17iBd752 
1761029 



5S5bp 
1743bp 
12Q9bp 



8p: 

AF038651 



Corynebacteriuo 
glutafflicun rel 

Corynebacteriuo 
glutaoicun apt 



8P: 



Bycobacter iuiB 
277724 tuberculosis H37Rv 
Rv2S85c 



HycobacteriuB 
Z77724 tuberculosis H37Rv 
Rv2586c secF 



lS32bpgp: Z77724 



363bp 



5356 1762531 1761443 1089bp 



ep: 

AL023591 



Hycobacteriun 
tuberculosis H37Rv 
Rv2587 c sccD 

Mycobacteriun 
leprae cosmid 
B1259;ltLC81259. 04 



Mycobacteriun 
Z77724 tuberculosis H37Rv 
Rv2592Ct ruvB 



1866 5357 



1867: 5358 



1763158 17625411 618bpgp: Z77724 



1763863 1763201 G63bp 



8P: 



Uycobacter ium 
tuberculosis H37Rv 
Rv2593c. ruvA 

'ilycobacteriuo 
Z77724 tuberculosis H37Rv 
Rv2S94c, ruvC 



419 



48. 1 



75. 6 



46.8 



80.9 



8a 1 



oxidoreductase 



51. 0 77. 7 oxidoreductase 



sa 1 7a 7 



31 7 61. 6 



L-serine 
dehydratase 



79 tt on 7 histidyl-trna 
7i6 90- 7 synthetase 



37. 8 61 6 



7a 3 



peptidyl-prolyl 
cis-trans isomerase 



912 loao 



99. 9 9a 9 

99.5 loao 



GTP 

py rophosphok i nase 
adenine 

phosphor ibosy I trans 
ferase 



31. 4 61. 4 I ipoprotein 



46 8. 76 5 protein-export 

steobrane protein 



71. 1 



protein-export 
oembrane protein 



72.7 



8&9 



Hoi 1 iday junction 
binding protein, 
hot I iday junction 
dna he I i case 



75.9 



56.9 



IHol 1 iday junction 
binding protein, 
hol 1 iday junction 
dna_ he I lease 

Hot 1 iday junction 
reset vase 



[0 10 6] 



7 8 



2000-3104457 



[*6 0] 



#2000—159162 



mm 

as ^aiJ 

SS; BD 
50) 



(nt> (nt) 



,1868: S359 



1889 



1870 



1871 



1872 



5360 



5361 



5362 



1764766: 1764014 



1765884 



1765993 
1766972 



1765039 



(nt) 



753bp 
846bp 



Uycobacter iuB 
KP: Z98Q45 tuberculosis H37Rv 
Rv2603c 

Uycobacter iuB 
KP: Z9S387 tuberculosis H37Rv 

Rv2605c tesB2 



(X) {%) 



72.9 



1766466' 474bp 
1766511; 462bp 



5363 ; 1768054: 1766972 



1873! 5364 1759020 1758058 



1874: 5365 



1769702 1769046 



1083bp 
963 bp 



KP: 

HycobactertuB 
gp: Z96801 leprae cosoid L581 ; 

HLCL581. 13c 



51.3 



92.4 



7&6 



acyl-coa 
thioesterase ii 



! contains PS00893 
40.9: 67. 3 autT doaain 

signature 



8P: 

Z9S387 



gp: Z9S387 



657bp 



1770403 1769705 



Hycobacteriua 
tuberculosis H37Rv 

R»2610c 

HycobacteriuB 
tuberculosis H37Rv 
Rv2&11c 



49.6 



ilycobac teriua 
gp: Z96801 leprae cosnid L581 ; 
maSSI. 16c 



Hycobacteriua 
Z96801 leprae cosnid L581 ; 
IILCL581. 17c 



Uycobacter iun 
Z95387 tuberculosis H37Rv 
Rv2614c. thrS 




74. 0 glycosyt transferase 



45. 5 79. 5 



61.2 



87.3 



CDP^ iacy I glycerol - 
-glycerol-3- 
ptiosphate 

phosphatidyl transf e 
rases 



85. 3 



bis(5*-nucleosyl)- 
tetraphosphatase 



67.7 



37. 7 618 



threonyi-trna 
synthetase 



[0 10 7] 



ffiiE# 2 0 0 0 



#2000—159162 



me 1] 



m 1-61 « 



^) 


m 


mm 

(nt) 


W) 


(at) 






(X) 


(39 




1905 


5396 


1798670 


1798801 


132bp 










1906 


5397 1 1799207 


1799431 


225bp 










— 


1907 


5398 


1799498 


1800391 


894bp: 










1908 


5399 


1800629 


1800474 


156bp 










1909 


5400 


1800655 


1800783 


129bp 










1910 


5401 


1800859 


1801332 


474bp 












1911 


5402 


1801369 


1802121 


753bp 












1912 


5403 


1802602 


1802180^ 


423bp 






... 





1913 


5404 


1802758 


1803444 


687bp 








— 




1914 


5405 


1803490 


1803918 


429bp 










1915 


5406 


1804159 


1804623 


465bp: 






- 


1916 


5407 


1804654 


1804890 


237bp: 










1917 


5408 


1804944 


180S624 


681 bpi 


. 










1918 


5409 1 1805752 


1806711 


960bpl 






- 




1919 


3*1 lU 


1806772 


1806924 


153bp] 


- 


. 






1920 


5411 


1806942 


1807421 


480bpi 










1921 


5412 


1807458 


1808138 


681 bp] 











1922 


5413 


1808162 


1808446 


285bp 












1923 


5414 


1808446 


1808571 


126bp 













1924 


5415 


1808483 




375bp! 











1925 


5416 


1809786 


1810397 


612bp 


SP: 708993 


A! call genes sp. 
P1ER610 incoaplete 
unit of Bosaic 
■ercury resistance 
transposon 


CI R 
91. D 


77. 7 




:1926 


5417 


1810566 1811570 


iQbSbp 


gp: 










1927 


5418 


1811589 


1811963 


37Sbp 












1928 


5419 


1812240 


1812716 


477bp 


gp: 

AL079356 


S t rep tony ces 
coel Icq lor cosnid 
&G9; SC6GS.27 


39.0 


70- 1 


protein phosphatase * 


1929 


rm 


1812907 


1812485 


423bp 












1930 


5421 


1812906 


1813631 


726bp 


8p: 










1931 


5422 


* 

1813805! 1814542 


738bp 


gp: 

AF096293 


Streptomyces 
aureofaciens whiH 


37.3 


sporulation 
66. 8 transcription 
factor 


1932 


5423 


1814888 


1815676 


789bp 













1933 


5424 


1815698- 1816153 


456bp 












1934 


5425 


18164761 1816661 


186bp 












1935 


5426 


1817157; 1817828 


672bp 












1936 


" 5427 


1817828: 1818244 


417bp 












1937 


5428 


1818823: 1819191 


369bp 












1938 


5429 


1819674 


1819784 


' lllbp 












1939 


5430 


1819979 


1819773_ 


207bp 












1940 


5431 


1822416 


1820206: 


221 Ibp 


gp: 

AE001775 


the ruiotogaaar i t ina 


24 9 


59. 7 




1941 


5432 


1822602 


1824347: 


1746bp 












1942 


5433 


1824396 


1824614 


219bp 












1943 


5434 


1824809 


1624952! 


144bp 












1944 


5435 


1825631 


1825203: 


429bp 












1945 


5436 


1826669 


1825776 


894bp 


C. glutamicuQ IS3 
gp: X69104 related insertion 
element : 0RF2 


88. 3 


95. 6 


IS3 related 
insertion element 


1946 


5437 


1826962 


1826669 


294bp 


C gitttasiicuii IS3 
gp: X69104 related insertion 
:elen)ent;0RF1. 


71.4 


88. 8 


IS3 related 
insertion eleaent 


1947 


5438 


1826952 1827059 


lOSbp 












1948 


5439 


1826956 


1827069 


114bp 












1949 


5440 


1827196 


1827288 


93bp 













[0 10 8] 



ffiaE# 2000-3104457 



[^6 2] 



#2000—159162 



m 1-62^ 



$9) 



19S0 



1951 



19S2 



I9S3 



1954 



1955 



11957 



195 8 
1959 



5441 



5442 



5443 



(oO 



(nt) 



ia29925j 



1830790 



5444 



5445 



5445_ 
5447 



5448 



19S0 



1961 



1962 



1963 



1964 
1965 



1966 



I1M7 
. 1M8 



J969 
1970 



1971 



1972 



1973 



11974 



1975 



1976 



1977 



1978 



5449 
5450~ 



5451 



5452 



5453 



5454 



5455 



1832192 
1834953 



1836454 



1838374 



1842260 



1842717 



1842829 
1841543 



18455081 



18458971 
1846723 



1829713 



1832088 



1834069 
1834174. 



0RF5 
(nt) 



21_3bp 
i299bp 



1838349 



1842162 



1842706 



1842589 



1843362 
1845381 



1845882 



1846232 
1846358 



1847340: 1847957 



5456 



1847963 
1848534 



5457 j 1849013 



5458_ 
5459 



5460 



5461 



5462 



5463 



5464 



546S 



1849606 
185O0«d 



1850440 
1851074 



18512451 



1878bp 
780bp 



db 



(X) 



(X) 



1896bPj 



3789bp 
447bp 



129bp 



534bp 
i839b p 



37Sbp 



336bp 
366bp 



618bp 



1848499 
1849061: 
18498TO 



1849991 
1850431 



1850003 
1850499 



1852465 



18S2504: 1853898 



1854013 



5466 



5467 



5468 



5469 



1979 
T980 



1981 



1982 



1983 
1984 



5470 



5471 



5472 



1854286 



1855083 



1655343 



1855557 



1856910 



1858788 



S37bp 
528bp 
"mbp 
186bp 
372bp 



438bp 
576bp 



1. . 

1854144i 



1854879 



1221bp 

1395bp ^07,081 
i32bp" 



Vycobacteriun 
tubercatosis 
praline-rich aucio 
hoBPlog gene 



29.7 



416 



1855262 
1855224" 



1856813 



594bpgp.: 
iSbbplgp: 
i20bpi 



1858753 



1257b p 
1854bp 



1860752 1965bp 



1860777 
1861345 



1861250 
1861500 



474bp 
156bp 



8P: 

AL023861 



i 



Streptoayces 
coel icolor cosaid 
3C8;$C3Ca27c clpA 



5473 
5474 



1861560 1865324 



Soon 62 



1985 
1986 



1987 



1988 



1989 
1990 



1991 
1992 



5475 



5476 
5477 



1865290 
1865867 
"1666351 
1866857 



Sorrel ia 
burgdorferi 
(section 48 of 



2&3 



59.2 protease ATP 
binding subunit 



186S847i 558bp gp: 



70) 



23.8 



1866244 
1866817 



1867120 



5478 1867123 1867899 



5479 1867911 



5480 
5481 



1868920 
1871117 



5482 
5483 



1993 5434 



1994 5485 



187139^ 
1877911 



1878337 



1879437 



378bp gp: 
465bp gp: 
264bp 



777bp 



Bp: 

H93187 



1866612 
1868696' 
1868952 
1871126" 
18'714b~57 

1879425 



Arthrobacter sp 
ORFA 



702bp 

225bp 
2i66bp 
' 273bp 
6507bp: 

10S9bp!gp: U13922 Corynebacterjum 
glutanicuD cgl IH 



50 1 



31.8 



52.7 



beta-ketoadtpate 
succinyl-CoA 
transferase 
pseudogene 



1880510 1074bp 



8P: 



1113499 Corynebacteriuo 
glutaaicuD cgllR 



99.2 
99.7 



99.7 
99.7 



type II 5-cytosotne 
nethyt transferase 
type II 
restriction 
endonuclease 



[0 10 9] 



8 1 



ffilEE^ 2000-3104457 



#2 000—159162 



[^6 3] 



mi-63« 





G$3S 

m 


(ot) 


(nt) 


ORFJI 
(nt) 


db -7^5^ 




(» 




«0g 


















1995 


5486 


1880452 


1882410 


1959bpgp: U13922 


Corynebacteriufl 
glutsflicun cgl MR 


99.8 


loao 


typel or typelll 
restriction 
endonuc lease which 
is stress-sensitive 


















and ATP-dependent 


1996 


5487 


1884015^ 


1882495 


1521 bp 












5488 


1884900; 1885007 


108bp 












5489 


1884961 


1884Z45 


717bp 










5490 


1885255 


1887072 


1818bp 












2000 


5491 


1887430 


1887615 


1B6bp 










2001 


5492 


1888063 


1887713 


351 bp 










2002 


5493 


1889470 


1888256 


1215bp 












2003 


5494 


1891732 


1890053 


1680 bp 




1 




2004 


5495 


1893062 


1891857 


1206bp 










2005 


5498 


1894705 


1893413 


1293bp 








2006 


5497 


1897256 


1894764 


2493bp 










2007 


5498 


1899183 


1897399 


I785bp 










2008 


5499 


1899878 


1899258 


621 bp 










2009 


5500 


1900941 


1899829 


ilUbp 










2010 


5501 


1901936 


1901091 


846bp 








2011 


5»I2 


1902008 1902154 


147bp 










2012 


5503 


1902908 


1902030 


879bp 










2013 
2014 


5504 J 
5»]5 


1902000 1902980 
1903053 1903250 


981 bp 
r98bp 










2015 


5506 


1905522 


1903138 


2 385 bp 










2016 


5507 


1905901 


1905467 


435bp 




t 






2017 
2018 


5506 
5509 


1906595 1905996 
1907937 1S0S687 


600bp 
1251bp 












2019 


5510 


1908683 


1907988 


696bp 












2020 


5511 


1909521 


1908808 


714bp 












2021 


5512 


1910531 


1909524 


iO(»bp 












'2022 


5513 


1912323 


1910665 


1659bp 










2023 5514 


1913843 


1912356 


1488bpi 








2024 


5515 


1914394 


f91 3996 


399bp 










2025 
2026 


5516 
5517 


1916256 
1915397 


1914748 
Ii916756 


15b9bp 
360bp 










2027 


5518 


'1916987' 


1917188 


222bp 










2028 


5519 


1918719 


1918612 


lOSbp 










2029 


5520 


1919484 


1918726 


7S9bp 










2030 


5521 


1920217 


1919669 


549bp 








_ ._ i 


2031 
2032 


5522 
5523 


1921299 
1924019 


1920370 
1924111 


930bp 
93bp 










2033 
2034 
2035 
2036 


5524 
5525 
5526 
5527 


1926033 
1926155 
1926860 
1928212 


" 192157b 
1926266 
1926282 
1927268 


4464bp 
114bp 
579bp 
945bp 










2037 


5528 


1928234 


19284104 


171bp 










2038 
2039 


5529 
5530 


1928491 
1930^2 


i9iZ8399 
1929082 


93bp 
1821 bp 










2040 


5531 


1931213 


1931013 


201 bp 


i 








2041" 


5532 


1931911 


1931444 


468bp 










204iZ~ 


5533 


1932338 


1931958 


381 bp 










•2043 


5534 


1932902 


1932396 


S07bp: 1 








2044 


5535 


1934381 


[1933545 


837bp 










: 2045 


5536 


1934968 


1934861 


108bp 








12046 


5537 


ij93i5935 


T934994 


i942bpi 








['2047 


5538 


1935249 


1936872 


624bp 










2048 


5539 


1936897 


1936998 


' 102bp 











[0 110] 



8 2 



ailiE# 2000-3104457 



#2000-159162 



[^6 4] 



OS 



2049 



2050 



2051 



2052 



2053 



2054 



2055 



2056 



2057 



5540 



5541 



5542 



5543 



S544 



5545 



5548 



5547 



5548 



20501 5549 



2059 



2060 



2061 



2062 



2063 



2064 



2065 



5550 



5551 



5552 



5553 



5554 



5555 



5556 



20S6I 5557 
12067 5558 
2068 5559 



n«6 

<nt) 



1937225 
1938042 



1939087 



(nt) 



1937434 
1937509 



1938554 



1938968: 1940158 
1940280 1940867 



1941130 



1942507 



1942533 



1943020 



1943118 



1943703 
1945458 



1945914 



1946355 



1947080 



1948673 



1951473 



1952508 
1954845 



1958310 



1959363 



1960219 



2071 



2072 



2073 



2074 
2075 



S56_2 i 1961137 
5563 ' 1963023 



ORFg 
(nt) 



210bp 
534bp 



CX) 



534bp 



1191 bp 

588bp: 

1941573 " 444bp- 



1941755 753bp 



1942835 



1943118 



J03bp 
99bp " 



1943333 216bp 



1944587 
1944631 



88Sbp 
828bp 



1945618 297 bp 



1945975 381 bp 



19466 32 429bp 



1947093 1581bp 



1949044 2430bp 



1951642 
I9S2S69 



1956226 



1958473 



1959788 



1960394 



1961137 



5564 i 1963452 



5565 
5566 



1964766 
1965498 



2076:_5567 
2077 5568 



19S5925 
1966290 



2078 
2079; 



5569 
5570 



2080 5571 



2081 

: 20827 



5572 



5573 



12083 5574 



2084 
2086 



5575 



5578 



2087 



2088 



2089 



2090 
2091 



5577 



5578 



5579 



5580 



5581 



1966324 
1967256 



1967458 



1967627 
1968551 



1963162 



867bp 
2277bp 



2085bpi 
BBiht> " 



432bp gp: 



1963537 
1965635 
191547501 
1965934 



1967007 
1967140 



1967312 



1968190 



1968444 



1968267 1969738 



744bp SP« 

1887bpgp: X66078 C glut ami cuQ copi 



^Ibp gp: 
USObpgp: 

138bp'gp: 
1176bpgp: 

357bp 



684fap gp: 
117bp = 



V01281|S. aureus gene 



29.6 



3a 8 



54. 7 



jgene for PS1;one of 
the two oajor 
secreted proteins 



57. 7 nuclease 



147bp 



564bp 



108b p 



1969768 1970226^ 
1970277' 1971497 
197169S' 1973113 



1973170 1973760 



1973832 1974227 
1974290 1974526 



1975194 1975817 



5582 



2092: 5583 



1975939 
1976545 



2093 
2094 
2095 
2096 
2097 
2098 



2099 
2100 
2101 

i2103 



19765n 

1977006 

1977066' 1977572' 
1977765; 1978352 
197)8744 
1979240 



S584 

_SS85 

5586" 1978412 

5587 ~ 1978683 

5588 1979262 

5589 1979997 



L 



5590 1980988 



5591 1981686 

5592 j 1982114 

5593 J 1982094 
' 5594 J 1983046 



1979831 

i9809jQi8 
19811680 



1982051 
1981935 
1982840 
1982891 



1452bp 

459bP 
1221b p 
1419bp 
' 591bp 

396bp 

237bp 

624bpgp: U64096 Shewanella sp ssb 

579bp 
462lip 
S07bp 
588bp 
333bp 
5S8bp 
570bpi 
9i2bp: 
693b p 



24.9 



eg I FIA single stranded 
* ,DKA-binding protein 



366fap 
ISbbp 
747bp, 
ISiSbp; 



[0 111] 



8 3 



ailiE4t 2000-3104457 



#2000—159162 



[^6 5] 



m 1-65^ 





Sins 

mU 










... 






■ 

(fS. i 


<at) 


(nt) 


ORFfi 
(nt) 


db Vy^ 




(J!) 






99) 


















7inA 

£ IIM 




1983209 


1983571 


363bp 










2105 


S596 ; 


1983634 


1983906, 


273bp 












2106 
2107 


5597 ; 
5598 


1983941, 1984204 
i»B4240l 1984473 


264bp 
234bp 










2108 


3399 


19844101 




342bp 










, 


2109 


5600 


19851151 




273bp 












2110 


5601 


1985396 


1985094 


303bp 












2111 


5602 


1986613 


1985465 


1149bp 


Hycobacterium 
gp: Z80225 tuberculosis H37Rv 
Rv2659c 


32.3 


61.8 


- 


2112 


5603 


1987919 


1987530 


390bp' 


gp: 










2113 


5604 


1988377 


1987910 


468bp 










_ — .; 












8P: 

X69104 


C gl utaiDicun IS3 








2114 


5605 


1988506 


1988393 


114bp 


related insertion 
eleBent;ORFl. 


8a 6i 




96.8 




211S 


S606 


1988406 


1988612 


207bp 






















Cp: 

X69104 


C glotanicua IS3 








^2116 


5607 


1988687 


1988553 


135bp 


related insertion 
eleaent;0RF1. 


74.4 


8&4 




2117 


5608 


1989628 


1988801 


828bp 


8P: 

AL109949 


Streptomyces 
coel Icolor cosaid 
J11;SCJ11. 12 


31. 1 


S3- 7 




2118 


5609 


1990295 


1990390 


96bp 












2119 


5610 


1990787 


1989897 


891 bp 


D64004 


Syneciiocyst is spL 
PCC6803 

ORF 1D:slrQ516 


31 3 


69. 7 




2120 


5611 


1991643 


1991212 


432bp 











2121 


5612 


1992561 


1991818 


744bp 












2122 


5613 


1994144 


1992561 


1584bp 












2123 


5614 


1994453 


1994328 


126bp 


gp: 










2124 


5615 


'T994727 


1994584 


144bp 


8P: 










212S 


5616 


1995317 


1994631 


687bp 


gp: 








2126 


5617 


1996111 


1995806 


^ 305bp 


Kp: 










; 2127 


5618 


1996129 1996560; 432bp 












2128 


3bl3l 


1996791 


1997135 


34Sbp 


gpr " 












.5620 


1997191 


1997526 


336bp Rp: 




























bi functional 


! 

2130 


5621 


: 1997568 


1998263 


696bpgp: Z80225 


Mycobacterium 
tuberculosis H37Rv 
Rv2671. ribO 


3^6 


64 2 


pyrinidine 

dean i nase/reduc t ase 

in pathway of 

riboflavin 




















synthesis^_ 


2131 


5622 


1998312 


1999565 


1254bpKp:Z80225 


Itycobactertun 
tuberculosis H37Rv 
Rv2673 


43.2 


72-8 


tneabrane protein 


2132 


5623 


1999565 


1999972 


40Bbp 


gp: Z80225 


Hycobacteriun 
tuberculosis H37Rv 
^Rv2674 


73. 3 


85. 3 




2133 
2134 


. 5624 
5625 


zppoiss 

2001239 


; 1999730 
2000544 


426bp 
696bp 


gp: Z80225 


Hycobacteriun 
tuberculosis H37Rv 
Rv2676c 


SSu2 


77. 2 






5626 


2001512 


2002135 


624bp: 










2136 


5627 


2001978 


2003357 


1380bp 


gp: 

AL023702 


Streptomyces 
coeltcolor cosoid 
;1C3: SC1C3. 16c 


43. S 


69. 3 

. . . 1 -J 



[0 112] 



8 4 



2000-3104457 



[^6 6] 



#2000—159162 



OS 



m 1-66 « 



I m 



2137 S628 



2138 



2139 



12140 



5629 



5630 



5631 



(nt) 



(nt) 



1 



ORFfi 
(nt) 



db 



(» i OS) , 



20053321 2003425 



1908bp 



2006720120054851 1236bp 



2006721 ' 200 700 2' 282bp!8P 



HycobacteriuiD 
gp: Z9S072 tuberculosis H37Rv 

ay2682c; dis 

HycobacteriuiD " ~| 
tuberculosis H37Rv ! 
Ry2669c 



" PHOSPHATE SYNTHASE 



8P 



2007660 



2006800 



86lbp 



2141 5632 1 2008207 



2142 5633 
2143' 5634 



2144 5635 



2007761 



447bp 



gp 



Z96072 



41. 3 6a 31 



I HycobacteriuiD 
tuberculosis H37Rv 

iRv2696c 



4a 1 6Sl9 



2008246 2008821 



2009105 



2009079 



20088991 



2009171 



576bpl 
2D7fap1 



IHycobacteriun 
tuberculosis H37Rv 
.Rv2697c. dut 



64. 8 84 8 



deoxy ur I d i ne "5^^^ 

triphosphate 

nuc I eo t i dohydro I ase 



93ln> 



J_ 



2145 



5636 



2146 



12147 



5637 



5638 



2009593 2009303 291bp 



IHycobacteriun 
tuberculosis H37Rv 
Rv2699c 



20105861 2009747 



Hycobacteriua 
840bpgp: Z96072{ tuberculosis H37Rv 
1R¥270Jc, suhB 



.Oj C 



SB. O. 81. Oi 



47 0 73 3 ^^'^'^ extragenic ^ 
suppressor protein | 



2148 



2149 



2010176 2011405 1230bp gp: 044834 1"'*"*?'^'!^ _ 

tuber culosis ppgk 



5639 2011886 



2013379 



2150 



I494bp 

5640 ; 2013 998 201412r Y23fap 



5641 



:2151 



>21S2 



S642 



5643 



!2153, S644 



gp: Z49822 



|a lactoferaentom 



54 4 



sa e' i^iyp^^phate 

glucoki nase 



2015693 2014185 1509bp.J^^j^j,^ 



r 



2016144 201SS 08 537bpg p 



Baci llus antbrac 
Ivirulence plasnid 
PX01; bltr-spoinc 
Mnte rgen i c region 



9& 4 9& 6 Sigma factor 



23. 8| 56. 3l 



2154 



2155 



2156 
2157 



S645 
5646 



HycobacteriuiD j 
20I7989[ 20162801 17t0bp gp: Z74697 j tuberculosis H37Rv 

Rv291 7 [_ 

HycobacteriuiD | 

20182251 2017989] 237bp|gp: Z96072 tuberculosis H37Rv I 

_„ I 1Rv2708c i 

2018124120 187771 6S4bp| " T" ~~ " 



62. 9 82. 0 
65. al 85. 5 



2018725 2020299 1575bp 



8p: 

AL035636 



5648 



Streptosiyces 
coelicolor cosnid 

H5;SP1Sl08c^ 

Bw iactoferaentuo) 



5647 2020316-2020747. 432bp|gp: Z49824 , 9 

1 1 — -J - i"tLL- .1 

2020814I 2021869! 1056bp,gp: Z49824 ^Jactoferoentun 1 

. . . SIgB 



2158 



2159 



5649 



5650 



, 2160 5651 



20222561 20229721 717bplgp: L35906 

J. J 1 „ Igl utaoi cua dtxR 



2022982 2023968; 987bp|gp: Z49823 
3! 2023971! 1 



202S293! 



2161 565 2 j202 5446| 2026402| 
'21621 5653 I 20265171 20290661 2550bp 



B. lactoferoentuo 
galE 

323bp,gp: Z49823 ^ |«toferBentum 

g ale _ 

HycobacteriuiD 
957bp'Bp: Z96072 tuberculosis H37Rv 

Rv2712c 

HycobacteriuiD 
gp: 2960721 tuberculosis H37Rv 
iRv2714 



31 5 


62. 2 transferase 


97-2 


100. oj 


10a 0 


IOQl ojsigiaa factor 


98. 7 


99. fi^(i'Pf*^h®ria toxin 
^repressor 


97. 2| 


'g^_|UOP-ga lactose 4- 
epi mease 


99. 4j 


gg . UOP-ga lactose 4- 
* jepisie^e 


27. 7 


53.6! 



45. 2 



79.0 



1 



[0113] 



8 5 



2000-3104457 



#2 000—159162 



[^6 7] 



n 1-67* 



i f"*) 



2163 



2164 



2165 



5654 2029099 



5655 : 2029200 



2029188 



2030180 



2166! 5657 



2167 



2168 



2031386 



2031501 



2030300 



90bp 



981 bp 



SP: Z73966 



Hycobacteriun 
tuberculosis H37Sv 
Ry2092c helY 



(« 



CO 



gp: U18263 



1089bp 



8P: 



2035406 3306bp 



aycobacteriuin avtttei 

ahpC 

Vycobacteri.on 
tuberculosis H37Rv 
Rv2560 



8P: 

AL1 18514 



5658 2035903 

5659 2036432 



2169= 5660 1 2036751 



2170 

.2111 
2172 

2173 



5661 i 2037838 
^5662 



2035454 450bp 



gp: Z96072 



2036013 420bp 



2037530 



2038614 



5663 



5664 



2038614 2039573 



2041344 



2041562 



2174 5665 '2042542 



2039641 



780bp 



777bp 



Streptoayces' 
coelicolor cosatd 
025: SCD2& 28c 
Mycobacterium 
tuberculosis H37Rv 
'Rv27t8c 



32.9 
4a 0 
24.3 



59. the I lease 



8a 9 



47.2 



alkyi 

hydfoperoxidase C 



oteobrane protein 



gp: 

AJ224870 



Streptooyces 
_cl av u I igerus dinR 



960bp 



BP: 

AE000394 



1704bp 



gp: 

AB01628S 



2042542 



2043531 



2175 5666 2043531 



981bp 



990bp 



51.6 
69L7 



,g - ATP-dependent 
bellcase 



8& 3 



S3. 8 79. 1 



Escherichia coli 
0RF_f269 



putative SOS 

nsgu I a tory protein 



Bacillus spi gene 

Streptostyces 

Ai natty coelicolor cosoid 
AL096743 ,5 



32.5 


68u2 




3&4 


66.6 


phosphotransferase 


systen enzyne 1 


34 0 


64. 1 


transcriptional 


regulator 



gp: B69242 X.caapestris fruK 



349 



58.7 



2045594 2064bpgp: 799111 



Bacillus subtilis 
fruA 



2176 



2177 



2178 



5567 



5668 



2179 5670 



2045785 



2046700 
2047318 



2048629 



2046051 
2046546 



2046737 



267fap 



2047343 



2180 5671 2050199 2048673 



2181 5672 2050344 2051129 



1S3bp 
582bp 

1287bp 



ALa09204 



Streptooyces 
coelicolor cosoid 
9B10:SC9Bia08c. 
ptsH 



gPi 

gp: 

D90737 



1527bpgp: Z98209 



2182 5673 2051329 2051865 



786bp 
S37bp' 



Escherichia coli 
0RF_ID:o228t 4 
HycobacteriuD 
tuberculosis H37Rv 
Rv2725c hfiX 



2163 5674 2052698 2051868 



2184 



5675 



2165 



5676 



2053609 



2054306 



2052707 
2053632 



831bpgp: Z98209 

903bpgp: 298209 
iStSbp 



2188 5677 2054426 2055764 
2187 5678 2055788 2056810 



13S9bp gp: Z98209 



Uycobacteriuin 
tuberculosis H37Rv 
R^ir2726c dapF 
Hycobacteriua 
tuberculosis H37Rv 
Rv2727c miaA 

Mycobacterium 
tuberculosis H37Rv 

R_v273l 

Mycobacter iuo 
tuberculosis H37Rv 
Rv3876 



37.9 
4a7 

47. 5: 
62.5 

52.9 
6a 3 

46 7 
3a 6 



69.9 



phosphof ructokinase 



phosphotransferase 
systen (PTS) 
fructose-specific 
enzyoe IIBC 
component 



76. 9: 



pfaosphocarrier 
jprotein bpr 



77.2 



61 9:GTP binding protein 



, diaioinopifflelate 
epioierase 

trna delta(2)- ~ 
80. O isopentenylpyrophos 
phate transferase 



75- 8 
49. 3; 

i. 



[0 1 14] 



2 0 0 0 



#2000—159162 



C^6 8] 



H 1-68^ 



mm 
mu 




R«6 

(nt) 


(nt) 


ORFfi 
(nt) 






^— It 


(30 




2188 


S679 


2057871 


2057143 


729bp 


Mycobacterium 
gp: Z9B209 tuberculosis H37Rv 
Rv2732c 


28. 3 


65. 8 




2189 


5680 


20S945S 


2057878 


t578bp 


HycobacteriuiD 
gp: Z9B209 tuberculosis H37Rv 
iRv2733c 


67. 1 


86. 1 




2190 


5681 


2059773 2060522 


750bp 


gp: 

X81191 


C glutaoicita gluA 


99.6 


9a 6 


Slutamate uptake 
system ATP-binding 
prote i n 


2191 




5682 


2060643 


2061527 


885bp 


sp: 

X81191 


C glutaoicun gluB 


... — - 

loao 




loao 


sitttamate 

periplasoic binding 
protei n 


2192 


56&3 


2061652 


2062335 


684bp 


gp: 

X81191 


C glutaaicua gluC 


9a 6 


9a 6 


glatanate peroease 


2193 


5684 


2062338 


2063282 


945bp 


gp: 

181 191 


CL glutamicum gluD 


9& 3 


99. 6 


glutaaate peroease 






2063965 


2063321 


645bp 


gp: 

AL020958 


Streptonyces 
coel icolor cosoid 
4K8:SC4Haoa recX 




03. 0 


regulatory protein 


2195 


5686 


2065139 


2064012 


1128bP8P: U14965 


Corynebacteriuffl 
glutaDicun recA 


loao 


loa 0 


recA protein 


2196 


5687 


2065115 


2065231 


117bp 












2197 


5688 


2065231 


2065332 


102bp 












" 


2198 


5689 


2065650 


2065417 


234bp 


EP: 

AL008967 


Hycobacteriun 
tuberculosis H37Rv 
Rv2738c 


4a 3 


71. 6 




2199 


5690 


2066427 


2065690 


738bp 






— 




2200 


5691 


2066472 


2067164 


693bp 


CP: 

AE001204 


Treponeiaa pat 1 idum 


39.3 


65. 7 




2201 


5692 


2087191 


2067689 


699bp 


gp: 

AB017508 


Bacillus halodurans 
ybaD 


39. 9 


71. 4 


not* iiaiisiiuriBr 

f h ■ n ft 1 no 

VM 1 r^D 1 no 1 nK 
n rn t p i 


2202 


5693 


2067889 


2068497 


609bp 


gp: 

AB017S08 


Bacillus halodurans 
ybaF 


24.6 


61.4 




2203 


5694 


2068567 


2069415 849bp 










2204 


5695 


2089406 


2068579 


828bp 


gp: 

At008967 


Hycobacteriun 
tuberculosis H37Rv 
RV2744C 


72.5 


8a 6 


antigen 


2205 


S695 


2059971 


2069639 


333bp 


gp: 

AL008967 


Hycobacteriun 
tuberculosis H37Rv 
Rv2745c 


54.2 


78. 3 


regulator 


2206 


5697 


2070535 


2070020 


516bp 


gp: 

AL031031 


Streptomyces 
coel Icolor cosmid 
7C7 : SC7C7. 09 


43.2 


72. 2 


coopetence damage 
induced proteins 


2207 


56M 


2071165 


2070542 


624bp 


gp: 

AL031031 


Streptomyces 
coel icolor cosmid 
7C7:SC7C7. 08. pgsA 


.. . 
47.6 


75.7 


phosphatidylgtycero 
phosphate synthase 


2208 


5699 


2071338 


2071622 


285bp gp: 









[^2209 


5700 


2071647 


2071763 117bp 












2210 


5701 


2073015 


2071822 


1194bp 


gp: 

AL035591 


Streptomyces 
coel icolor cosmid 
C54;SCC54 23c 


4&2 


76. 5 


probable integral 
membrane export 
protein 


2211 


5702 


2076346 


2073317 


3030bpep: Z94723 


HycobacteriuiD 
tuberculosis H37Rv 
Rv2748c ftsK 


4a 3 


67- 9 




2212 


5703 


2077047 


2076415 


633bp 


gp: 

AL096864 


Streptomyces 
coel icolor cosmid 
4G6; SC4G6. 14 


33. 3 


61.0 





[0 115] 



2000-3104457 



#2 000-159162 



[*6 9] 



mm 

99) 



!ZZ13 



2214 



221S 



IMS 

m 



5704 



5705 



5706 



2216- 5707 



2217 



2218 



2219 



2220 



5708 



5703 



(nt) 



m± ORFfi 
(nt) (nt) 



2079298 
2080215 



2081159 



2081957 



2082391 



2082138 



2077145 ! 
2079304 



m 1-69^ 



(X) (X) 



2080410 



2081214 



2082128 



2082836' 



2154 bpi8p: X95649 C. glutaaicuo 0RF4 
,8p: *&. Uctoferaentm 



912bp 



Z21502 



750bp 



744bp 
"264bp 



699bp 



5710 ; 2085213 2082955 2259bp 



dapA 



9&8 9a 1 

loa 0 loa 0 



daiA-dapA 
8p: intergenic region 
221502 hypothetical 28.0 
kd pro tein 

gp: X67737 C glutanicini dapB 



5711 



222r 5712 



2222 



2223 



.2224 



2225 



2226 



5713 



gp: 



2085725 

2086849 
2087964 



2085459 

2085902 
2086942 



ffycobacteriua 
tuberculosis H37Rv 
Rv2783c gpsi 



267bp 
948bp 



5714 ^ 2087996; 2088866 



1023bp 
891bp 



AL008967 



gp: 

AL009198 



gp: 037967 



99.2 



loao 



63.9 



Hycobacteriun 
tuberculosis H37Rv 
Ry2785c rpsO 



Hycobacteriuo 
tuberculosis H37Rv 
Rv3333 



6P: 

AL008967 



5715 2089891 i 2089241; 



5716 



5717 



2227 5718 



22281 5719 



2229 

2230 

i2231 

2232 
2233 



5720 



2030687 



2092129 
2093069 



2093524 



2089884 



2090n4 
2092074 



2093078 



"'^•P-SboagBT 



804bp 
1356bp 
996bp 



2098746 2093735 

5721 I 20972021 2036867 

5722 2098413:2097403 

5723 2098968! 20984351 



447bp 

3012bp 

336bp 

lOllbp 

534bp 
i254bp 



gp: 

AL008967 



CorynebacteriuM 

niagenes gene 
Mycobacterium 
tuberculosis H37Rv 
Rv2793c 
Mycobacterium 
tuberculosis H37Rv 

Ry2794c 

Mycobact'erium 
tuberculosis H37Rv 

Rv2795c 

Mycobacterium 
gp: Z81331 tuberculosis H37Rv 
Rv2836c, dinF 
ihrcobacteriua 
gp: Z81331 tuberculosis H37Rv 

Rv2B37c 

Mycobacterium 
gp: leprae cosaid 

AL035472 8596 : HLC8596. 1 5, 
rbfA 

Mycobacterium 
tuberculosis H37Rv 
Rv2839c. InfB 



35.2 
56.7 
51.7 

47-9 



gp: Z81331 

gp: Z81331 

gp: Z9S207 

gp: 295207 



Mycobacterium 
tuberculosis H37Rv 
Ry2840c 
Mycobacterium 
tuberculosis H37Rv 
Rv2641c. nusA 
Hycobacteriuia 
tuberculosis H37Rv 
Rv2842c 



6a 0 



70.0 



3916 

loao 



dihydrodipicol inate 
sy n t base 

unknown 



dihydrodipicol inate 
reductase 



guanos I ne 
pentaphosphate 

87 6 ^'"^^^^''^ 

polyribonucleotide 
nuc I eo tidy I transfer 
ase 



7a 7! 93. 3 



30s ribosomal 
protein S15 



6a 4 



nucleoside 



hydrolase 
7a 1 FAD synthetase 
tRNA andif ication 



7a 6 



.enzytse 



6a 8 



4a 6 71.2 



51. 5: 7a 2 



37. 6| 72. 0 



77. 9 



SSl 2 



dna-daeage- 
inducible protein f 



ritjosooe-binding 
factor A 

initiation factor 
IF-2 



I 44. 4! 67. 9 



' 57 9 ft4u c-n'Util ization 

i isubstance protein ; 

i ' 



34 9 6S. 4; 



[0 116] 



8 8 



aiiiE# 2000-3104457 



#2000—159162 



[^7 0] 



m 1-70 s 



(nt) 



2234 



2235 
2236 



5725 =2100263 



5726 2102046 



(nt) 



2101864 



2102969 



5727 I 2102965 2103996 



ORFS 
<nt) 



1602b|» 



924bp 



SP: 

AL022121 



Hycobacteriun 
tuberculosis H37Rv 
Rv3666c dp|»A 



SP: 

AL022121 



S022121 



2237 5728 



2238 5729 

2239 5730 



2240 5731 



2241 5732 



2103996 2105726 1731bp 



8P: 

AL022121 



2107650 2105824 1827bp 



2107612 21 08409 798bp 



2109170 2108412 759bp 



Mycobacterium 
tuberculosis H37Rv 
Rv366Sc dppB 



8P: 



Hycobacteriun 
tuberculosis H37Rv 
Rv3664c dppC 

iycobacteriua 
tuberculosis H37Rv 
Rv3663c dppO 

Hycobacteriua 
Z95207 tuberculosis H37Rv 
.Rv284Sc pros 



8P: Z36940 



gp: Z95207 



2110278 2109178 llOlbpgp: Z95207 



2242 5733 2111248 211 04S7 792bp gp: Z95207 



C^jejuni hipO 
■ycobacteriun 
tuberculosis H37Rv 

R»28S0c 

Hycobacteriua^ 
tuberculosis H37Rv 
Rv2850c 




2243 5734 2111261 



2244 


5735 


2113657 


2245 


5736 


2115485 


2246 


5737 


: 2115775 


2247 


5738 


2116888 


2248 
2249 


5739 
5740 


. 2118630 
: 2119162 


22SQ 


5741 


, 2119651 


22S1 


5742 


2121263 


2252 


5743 


.2123184 



Clostridium 
2112682 1422bpgp: 010248 pert ringens senes 
for 0RF2 



2112740 



2113887 
2116797 



2118333 



2119103 
2119516 



2120379 



«««>^S049863 



V'"*^S2Z4?46 
1023bpsp: Z95207 



Streptoayces 
coel i CO I or cosaid 
SHI; SC5H1. 10c 
Corynebacterium 
glutaaicua 
Mycobacterium 
tuberculosis H37Rv 
Rv2854 



1446bpgp: Z95207 



4 74bp 
357bp 



729bp 
882bp ' 



AL008883 



1866bp:2-Qggg3 



Mycobacterium 
tuberculosis H37Rv 
Rv2855. BorA 



Mycobacterium 
tuberculosis H37Rv 
Rv2851c, map 
Mycobacterium 
tuberculosis H37Rv 
Rv2864c 



48 2 



4a 9 



53.4 



69.8 



40. 6 



mm. 



peptidetransport 
system secreted 
peptide-binding 
p rote in 

peptidetransport 
syslea peraease 



peptidetransport 
systea peraease 



peptidetransport 
^ systea ABC 



transporter ATP- 
! binding pro te i n 



84 6 
6a 7 



prolyl-trna 
synthetase (ec 
6. 1. 1. 15) 
hip puricas e 



aagnes i ua-che I a t ase 



61.7 82. 7 aagnesiuB-cheiatase 



76. 



68.2 



33.6 61 1 

10a 0 10a 0 

3a l! 66.4 



77.8 



Buitifonctionai 
enzyae, siroheoe 
synthase containing 
uroporphyrin-! ii c- 
aethyl transferase 



phosphol ipase C 



L-llalate:quinone 
oxidoreductase 



Glutathione 
reductase 



4 aethionineaminopept 
^*-*idase 



71. 5 



penici 1 1 in binding 
protein 



[0 117] 



8 9 



aitiE# 2000-3104457 



^2 000—159162 



7 1] 



^1-71* 



(nt) 



(nt) 



0RF5 
(nt) 



2253 5744 .2123671 2123242 



2254 



2255 



2255 



5745 



2125019 2123871 



630bp 



db -^v^ 



CO 



gp: CorynebacteriuD 
AF161327 diphtheriae chrA 



43.8 



ii4Qhn^- Corynebacteriun 
"™PaF161327 diphtheriae chrS 



S74S 



5747 



2257 5748 



22581 5749 



2259 



2260 



2261 



2262 



5750 



2125112 2126068 9S7bp 



2126455, 2126339 



2126087 



2127 110 
2128605 



5751 2129903 2128692 



2126n6i 



2126949 



2127373 



117bp 
690bp 



162bp 



1233bp 



(X) 



74 3 



response resuiator 
of two cosponent 
signal 

transduction 
systet^ activates 
transcription of 
the hnuO gene in 
response to 



Hycobacteriuo 
tuberculosis H37Rv 
Rv0986 



gp: 

AL021999 



gp: 

AL008883 



""**p;AL008883 



5752 2131101 2129926! 1176bp 



gp: Z74024> 



2264. 5755 2131345 



2265 



2266 



2267 
2268 
2269 



5753 2131 364 2131173 
2131270 
2131785 



2263 . 5754 ; 2131749 



5756 2133425 



5757 2134283 



5758 2135574 



5759 



5760 



2270 

2271 
2272 
2273 

2274 



5761 

5762 
5763 



2J31848 
2133429 



2134477 



2135667 2136164 



mbp, 

480bp gp;' 



441bp 



85Sbp 



1098bp' 



■ycobacteriUB 
tuberculosis H37Rv 
gv286ac gcpE 



Mycobacterium 
tuberculosis H37Rv 

Rv286?c 

iiycobacteriun 
tuberculosis H37Rv 
Rv2870c 



gp: 



gp: Z74024 



gp: 

AE001747 



Theraotoga aaritina 
section 59 of 136 



gp: 

AL031035 



Streptomyces 
coel i color cosmid 
6A9: SC6A9. 22c 



498bp 



gp: 

AL022121 



2137148 2136258 891bpgp: 



2137863] 2137309! SSSbp 



2138720 
2139017 



5764 2139850 



21379S9 
2139877 
2139026 



5765 ; 21409091 2140094 



762bp 
86 1 bp 
825bp 



gp: 



Hycobacteriun 
tuberculosis H37Rv 
Rv3760 
Hycobacteriuo 
Z74024 tuberculosis H37Rv 
Rv2881c cdsA 
Hycobacteriun 
Z74024. tuberculosis H37Rv 

;Rv2882c,_ffx 

(Hycobactertun 
Z74024 tuberculosis H37Rv 
Rv2883c pyrH 



gp: Z74024 



816bpgp: Z74024 



Hycobacteriun 
tuberculosis H37Rv 
Rv2889c,_tsf 
Hycobacteriun 
tuberculosis H37Ry 
Rv2890, rpsB 



32. 2. 



36.7 



61.2 



70- 1 



histidine kinase, 
!hene sensor protein 
601 0 of tvo-component 
signal transduction 
systen 



7i6 



ABC transporter, 
ATP-binding protein 



82.6^ 93. 8 °* 
unknoirn function 



43. 0, 71 6 



8a2 



38. 0 7i 9 

6a 1 79. 2 

44 3 77. 3 

50. 5 77. 7 

60.5 



phosphatidate 
cytidylyl transferas 
e 



. ribosone recycling 
factor 



75.1 92. 7 uridyl ate kinase 



64. 4: 85. 1 



88.3 



elongation factor 
tsf 

30s ribosonal 
protein s2 



[0 118] 



mfE# 2000-3104457 



#2 000-159162 



[^7 2] 



227S 



tt) 



5766 



2276 5767 



22n S768 



2278 5769 



88^ ' f&lt 
Cnt) (nt) 



2141280 2141783 



2142793 2141786 



ORFfi 
(nt) 



db -^v^ 



S04bpgp: Z74024 



1-72 S 



HycobacteriuB 
tuberculosis H37Rv 
Rv2&91 



(» (» 



45l 9 66. 7 



2143191 21433SS 



2279 5770 • 2145729 



2280 5771 2145964 2145599 



2281 



2282 



2144089 2142908 1182bp 
2144089 1641 bp 



1008bpgp: Z97369 
"I65bp 

gp: Z74024 



Ibcobacterium 
iepr&e cosmid B250; 
IILCB25a 6t_xerC 



5772 2146589 2146287 



2283 5774 

2284 5775 



2285 5776 



.2286 5777 



2287 5778 



KP: Z74024 
366bp;gp: Z74024 
303bp 



HycobacteriuiB 
tuberculosis H37Rv 

Rv2B96c 

Hycobacteriua 
tuberculosis H37Rv 
Rv2897c yifB 



5n3 2147254 2146589 
2147284j 



2147254 
2148069 



666bp 
T?2bp 
786bp 



gp: Z74024 
gp: Z74024 



HycobacterioB 
tuberculosis H37Rv 
Rv2898c 



Hycobacteriua 
tuberculosis H37Rv 
Rv290Tc 



Hycobacteriua 
tuberculosis H37Rv 
Rv2902c rnhB 



2148174 



2148119 
2149594 



2288 5779 2150040 



2289 



2148079 
2149189 
2149382 

2149657 



5780 2150154 2151020 



2290 5781 2151020 2152141 

2291 5782 2152113 2152352i 



2292 



5783 



"T6hp 
1071 bp 
ILfbP 
384bp 

867bp 

1122bp 



HycobacteriuB 
gp: Z97369 l^rae cosfflid B250: 
__ _IUJM250. 39, lepB 



gp: Z99108 



Baci I lus subti lis 
yfiY 



Mycofaacteriun 
gp: Z74024 tuberculosis H37Rv 
Rv2904c rpIS 



Kp: 

AE000960 
gp: 

AL109S61 



Archaeogtobus 
fulgidus section 
147 of 172 of the 
cooplete genone 
Streptooyces 
coel icolor cossitd 
6E10;SC6E10. 01 
Streptofflyces 
coelicolor cosoid 
6E10: SC6E1Q.b2 



2152357 2153136 78Qbp 



i 



gp: 

AL109661 



2293 5784 2153081 



2294 
2295 
2296 



12297 



2154214 



5765 2156756! 2154483 

5786 2157750 2156770 

5787 2159204 2157777 



5788 2160560 2159310; 



1428bp 
1251 bp 



Str^toayces 
coel icolor costnid 
6E10: SC6E10.03. 
thiG 

Hycobacteriuo 
gp: Z95150 tuberculosis H37Rv 
Rv3116. BoeB 
Streptooyces 
coel icotor cosoid 
5F2A;SC5F2A. 26c 
B. subti lis DegA 
Baci t lus subti lis 
cofDplete genone 
(section 5 of 21) 



mm 



50. S 7S. 6 ''i^^srase/recoflibina j 
se 



39.8 
46.6 



66.8 

75. 8! 



41.9 



1 



6a 3 

56,7 



71.8 



96.0 



80. 6 ribonuclease HI I 



4a 6 



2a 8 



7a 8 



74. 7 



6a 4 



8a 4 



signal peptidase 1 



SOS ribosomal 
protein L19 



34 0 67. 0 



3a 0 



sas 



65. 8 oxtdoreductase 



8a 2 



1l34bp 



""''pS049587 



981bp 



gp: Yb9476 



gp: Z99108 

gp: 



6a 3 

3a 7! 

6^9 

,27^7 
52.0 



8a 2 



i 



thiazole 
biosynthesis 
protein 



involved in 
67. 7 oolybdopterin 
eetabolism 

. transcriptional 
accessory protein 

ea 3* „ 

2- 

81. 8 oxoglutarate/nalate 
trans locator 



[0 119] 



mil#2 0 0 0 



#2000—159162 



[^7 3] 



m 1-73^ 





tSu 








1 












(nt) 


(nt) 


ORFfi 
(nt) 


db 




OO 


mm 


mm 




















2298 


5789 


2160693 


2160791 


99bp 


8P: 

AF031417 


Pseudononas putida 
ttgB 


38. 5 


66.8 


3-carboxy-cis, cis- 

ouconate 

cycloisooerase 


2299 


5790 


2161526 


2161134 


393bp 


SP: 










2300 


5791 


2162219 


2161530 


690bp 












2301 


5792 


2163157 


2162219 


939bp 


gp: Z74024 


HycobacteriuB 

tuberculosis H37Rv 
Rv2906c trntD 


55.2 


719 


trna olG 

aethyl transferase 


2302 


5793 


2163121 2163766 648bpep: 










2303 
2304 


5794 
S79S 


2164493 
2164413 


2163771 
2164760 


723bp 
348bp 


Mycobacteriiia 
8p: Z97369 leprae cosaid B250; 
HLC82Sa34 _ 

gp: 


5^3 


72. 1 




2305 


5796 


2165371 


2164838 


534bp 


Uycobacterium 
gp: Z74024 tuberculosis H37Rv 
Rv2909c rpsP 


65l6 


82.2 


ribosonal protein 
S16 


2305 


5797 


2165546 


2166121 


S76bp 


gp: 










2307 


5798 


2167013 


2166147 


867bp 


gp: 

AF093767 


Streptococcus 
agalactiae cylB 
gene cluste 


26.5 


69. 1 ABC transporter 

i 


2308 


5799 


2167924 


2167013 


91Zbp 


gp: 

AP000004 


Pyrococcus 
horikoshii 0T3 
genomic DMA. 
777001-994000 at 


4ao 


69.0 




2309 


5800 


2169607 


2167967 


1641 bp 


gp: Z74697 


ttycobacteriuB 
tuberculosis H37Rv 

Rii991fir ffh 


69.0 


84.4 


signal recognition 
particle protein 



2310 
2311 



2312 



5801 2171764 



5802 2171738 



5803 2172124 



2313 5804 



2169689; 2076bp 



217_2154 
2171774 



2314 



2315 
2316 



5805 



5806 
5807 



2173538= 2172177 



417bp 
351bp 



2175563 



2176069 
2179525 



1362bp 

2173782 1782bp gp: Z74697 



gp: 

AJ010319 

gp: 
gp: 

AJ010319 



Corynebacteriuo 
glutanicuo glnO 



loao 



gp: 

AJ010319 



Corynebacteriuo 
glu t afflicmn gI nB 

Corynebacteriuo 
glutaflicuB aotP 



uridi lyiyltransfera 
100. Ose. uridi lylyl- 
reonving enzyoe 



loao loao 



signals cellular 



?'7S?11 
2176133 



1S9bp 
3393bp 



Hycobacteriuo 
tuberculosis H37Rv 
Rv2921c ftsY 



2317: 5806 2183115 2179651 346Sbp 
2183133' 



2318 5809 2183414 



2319 5610 2185281 



2320 5811 2186231 



ni trogen s t a t us;_ 
Vim affinity 
lOa 0 100. 0 atnoniun uptake 
protein 



gp: 

AF116463 



Streptooyces 

!Hycobacter iuB 
gp: Z74697 tuberculosis H37Rv 
Rv292Zc, srac 



2183428 
2185374- 



282bp 
t854bp gp: 



61.0 82.8; 

27. 7 4a 9 
4& 5 72. 7 



858bp 



2321 5812 2186235 2187152 



2322 5613 12187183 2187365 

2323 "5814 12187702' 2187256 



gp: 

AL031541 



918bpigp: Z96801 

183bp gp: 

.447bp|-^ 



Streptooyces 
coel icolor cosatd 
135: SCI35.38C 
Hycobacteriuo 
leprae cosaid L581; 
HiaSSI. 28c 



3a 3 



59.6 



cell division 
protein 

regulatory protein 

chrooosome 
segregation protein 



transcript iona I 
regulator 



40.8 71. O creobrane protein 



[0 12 0] 



ffi5E# 2000-3104457 



1^2 000—159162 



mm 



BBid 

(nt) 



(nt) 



2324 S815 2188329 218771S 



1-74 S 



' m-^i mm 

00 00 



2325 



5816 



2326 5817 



2327 5818 



61Sbp 



2189283 2188336 
2189189 



Sp: 

fornaoidop 

D.nodosus gepB 

glycosylas 
e 



46.8 



948bp 



2189929 



2190462 



Sp: Z74697 



Hycobacteriua 
tuberculosis H37Rv 
Rv2924c 



76.6 



54. 1 



2189929 



2328 



2329 



5819 

"5820" 



2330 5821 



2331 



2332 
2333 



5822 



5823 



ttycobacteriiis 
741bpigp: Z74697 tuberculosis H37Rv 

R v292Sc 

Hycobacteriua ~' 
gp: Z74697 tuberculosis H37Rv 
Rv2926c 



75. 9 



formaaidopyr imidine 
-dna glycosylase 



2191351 



2191478 



2190563 



2191582 



2191545 2193188 



534bp 

789bp 
"iOSbp 

1644bp 



gp: Z74697 



Hycobacteriua 
tuberculosis H37Rv 
Rv2927c 



35.8 



7a 



62. 5 



RNase III 



5a4 



gp: 088688 



2193188 



2196141 2194765 



2194717 1530bp^Jf, 

gp: X72855 



5824 



2334 5825 



2196527 2196438 



2196922 2196830: 



2335 5826 2196807 2198027 



1377bp 
90bp 



Barophi I ic 
bacteriua DMA for 
pressure regulated 

cluster gene 

Streptonyces 
coelicolor cosaid 
AL034355 .D78;SCD7a 14. 
cydCO, 



77. 7 



24 6 5a 9 



pressure regulated 
cluster gene 



29. 0 61. 7 ABC transporter 



C glutamicun gdhA 



loao 



.93bp 
1221bp 



loao 



glutanate 
dehydrogenase 



gp: 

AL035161 



2336 



2337 



5827 



5828 



2198470, 2198030 441bp gp: 



2198456 2199781 



2338 5829 ! 2199831 2201093 









2339 


5830 


2201431 


2201096 


2340 


5831 


2201607 


2201473 


2341 


5832 


nr201892l 


2201617 



2342 5833 
5834 



2343 



1326bp 



1263bp 

33'6bp 
"I35bp 
276bp 



gp: 

AE0017S4 



gp: 

AL118515 



8P- 



Streptooyces 
coel i CO lor cosaid 
9C7: SC9C7. 02 ! 

therDotoga aaritioa 
section 66 of 136 
Streptooyces 
coel i CO tor cosoid 
D17:SCD17. 07c 



3a 6 



64 7 



2a 9 
4a 4 



57. 1: 
71. 4 



ttieroostable 
carboxypept idase 
(EC 1 4 17. -) 



2204564 2202015 



2205513 2204614 



Hycobacteriua 
255Qbp gp: Z73902 tuberculosis H37Rv 
.RYl32a gIgP 
^jBaci 1 1 us subti I is 



" **phosphorylase 



900bpgp: Z99108! 



2344 


5835 


2207121 


2205691 


1431 bp 


2345 


5836 


2208281 


"2207325 


'957bp 


2346 


5837 


2208395 


2208496 


l62bp 


2347 


5838 


2209190 


2208390 


801 bp 


2348 


5839 


22099111 


2209255 ' 


657fap 


2349 


5840 


2210296' 2209943 


354bp 


2350 


5iS41 


2211087 


2210296 


792bp 


2351 


5842 


2211898 


2211074^ 


825bp 


2352 


5843 


2212642 22119051 


738bp 


2353 


5844 


- 2213296 


22126641 


633bp 



yfiE 



31 6 



6a 1 



4"::-::: 



[0121] 



9 3 



ffiiE# 2000-3104457 



#2 000—159162 



[^7 5] 



m 1-75 s 



SE 


W 


(nt) 


(nt) 


ORFfi 
(nt) 


db 


2354 


5845 


2215657 


2214344 


1314bp: 


2355 


5846 


2215886 


2215662 


225bp 


2356 


5847 


2216497 


2215892 


606bpi 


2357 


5848 


2217614 


2216517 


1098bp 




2358 


5849 


2219023 


2217623 


1401bp 




2359 


5850 


2219182 


2220381 


1200bp 




2360 


5851 


2221132 


2220482 


651 bp 




2361 


5852 


2221851 


2221210 


642bp 




2362 


5853 


2221634 


2221942 


309bp 




•2363 


5854 


2221989: 2222541 


573bp 




2364 


5855 


2222551 


2225058 


2ai8bp 




2365 


5856 


2225172 


2225972 


801 bP: 


2366 


5857 


2226786 2226013 


774bp 




2367 


5858 


2227802 


2226792 


lOllbp 




2368 


5859 


2227929 


2228924 


996bp 




2369 


5860 


2229919 2229122 


798bp 




2370 


5861 


22^)960 2229923 


1038bp 




2371 


^ 58 6 2 


2231317 


2230970 


" " 348bp 




2372 


5863 


2231955 2231362 


S94bp 




2373 


5864 


2232479 


2232039 


441 bp 




2374 


5865 


2232666 


2234093 


1426bp 




2375 


5866 


2234181 


2234786 


606bp 




2376 


5867 


2234875 


2237307 


2433bp 




2377 


5868 


2237354 


2238376 


1023bp 




2378 


5869 


2238501 


2238629 


129bp 




2379 


5870 


2239115 


2238717 


399bp 




2380 


5871 


2240065 


2239868 


198bp 


2381 


5872 


2240269 


2240081 


189bp 




2382 


5873 


2240586 


2239531 


1056bp 


2383 


5874 


2240647 


2241747 


llOlbp 




23841 5875 


2242138 


2241761 


378bp 




2385 


5876 


2242382 


2242152 


231 bp 


12386 


5877 


2243056 


2242416 


651 bp 




2387 


5878 


2243013 


2244842 


" mdbp 




2388 


5879 


2246194 


2244aB7 


1308bp 


2389 
2390 


58ffi> 
5881 


2246473 
2246409 


2246318 
2246915 


156bp 
567bp 




2391 


5882 


2248231 


2247029 


1203bp 




2392 


5883 


2251962 


2248381 


3582bp 




2393 


5884 


2252040 


2252879 


840bp 


2394 
2395 


5885 
5886 ' 


2253215 
2253682 


2253682 
2254665 


468bp 
984bp 


2398 


5887 


2255590 


2254706 


885bpi 


;2397 


5888 


2257804 


2257709 


96bp 




2398! 5889 


2258412 


2255761 


26S2bp 




2399 


5890 


2259335 


2258385 


951bp 




2400 


5891 


2260022 


2259444 


579bp 






5892 
5893 ~ 
5894 


2260954 
2261574 
2261711 


2260025 930bp 
2260957' 61 8bp 
2262712! lOOZbp 




2404 
2405 


5895 
5896 


2262873 
2265131 


2264522 
2264532 


1650bp 
600bp 




2406 
2407 


5897 
5898 


2265019; 2265321 
2265443 2265417 


303bp 
975bp 




2408 


5899 


2268371 


22i56920 


1452bp 




,2409 


5980 


2269268 


2268411 


858bp 




2410 

'2'4Ti 


5901 
f 5902 


2270284 2269283 
2270327 2270458 


Id02bp 
132bp 





db -7^^ 



(X) 



(JO 



mm 



[0 12 2] 



9 4 



miE# 2000-3104457 



#2 000-159162 



[^7 6] 



m 1-76^ 



HE m \ 
m 



(nt) 



24U SS03 ;«7090T 



2413 5904 



2414 S905 



2415 S90S 



2416 5907 



2417 5908 



24ISi 5909 



2419 



2420 



2421 



■2422 



2423 



2424 



2425 



5910 



5911 



5912 



5913 



5914 



5915 



2274199 



2274711 



2275884 



2275660 



2277359 



2278251 



(nl) 



2270281 



2271011 



2274496 



2274790 



2276376 



2276904 



2277439 



2278882 2278145 



2280238 



22811581 



2282712 
2283799 



2285454 



5916 '2286875 



2426 
2427' 



5917 
5918 



2287982 
2289533 



2428 , 5919 12291108 



2278913 



ORFfi 
(nt> 



627bp; 



3ia9bp 



216bp 



1095bp 



28Sbp 



456bp 
_8t3bp 



738bp 



1326bp 



2280493 666bp 



2281189 
2282684: 



1524bp 
iri6bp 



2283805 1650hp 



2285460 1416bp 



2286885 
2287992 



1098bp 
1S42bp 



2289546 



2429: 5920 12293346. 2291235 



2430 5921 12294140 



15&3bp 
21 I2bp 



2431 5922 1 2295150 



"«_-5923 
2433 5924J 
2434' 5925 
2435: 5926 



2436 5927 
2437? 5928 



2438 



2439 
2441 



2442 



2443 
2444 
2445 



2446 
2447 



5929 



5930 



5931 



5932 



5933 



5934 
5935 



2295827 



2296244 
2296350 
2296921 
2297676 
2298275 



2297889 



2299520 
2299547 
23TO672 



2293346 795bp 



2294140. lOllbp 



2295399 
2296095 
2296210 
2298535 



2297254 
2298144 



2298461 



2302642 



2302202 
2302784 



5936 2305006 



5937 
5938 



2306304 
2309117 



2448 5939 12309705 



2449 5940 ; 23098401 



2298474 
2300i55¥ 
2302198 



429bp 
iSObp 
141 bp 
387bp 
423bp 
_l32bp 



2302274 
2302708 
2305003 



573bp 
Ib47bp 
1t13bp 
_1527bp 
3ji9fap 
5d7bp 
222qbp; 



2306241 1236b p 



2307644 1 341 bp 



2307720 1398bp 



2309 196 
2312275 



2450 5941 ; 2312359 2313831 



2451 5942 ! 2313856; 2314059 



2452 5943 =23 1411 5 

2453 5944 2314239 



2454 5945 . 2315521 



2 455 
2456 



5946 



2457 



2458 



2459 



2460 



5947 



5948 



5949 



5950 



5951 



2316501 



2316503 



2317573 



2318798 



2313939 
2314135 



2314259 



5i0bp 
2436bp 

"mbp 
177bp 
iOSbp 



2315701 
"2316631 
2316605 



2317656 



2319873 2318827 



2320617 



1263bp 



Opibp 
i29bp 
969bp 



1047bp 



2461: 5952 2323111 




Streptoayces 
1143bp JCf^^Q^Q^ coei i color cosmid 
6G10^SC6Giaq5c 
Mycobacter iuB 

tuberculosis H37RV I 30. 2 62.2 
Rv2190c 
:HycQbacteriuo 

2319991 627bp^A9»n9 ileprae cosaid B268; 34.9 59. 8 1 
illLC826a32c 
lllycobacteriui) 

2321495 1617bpgp: Z702S3ltubercuiosi$ H37RV | 63.1 86. 3 1 
!Rv2196, QcrB 



8p: 

AL049497 
gp: 

AL021957 
ep: 

AU>22602 



integral sembrane 
protein 



[0123] 



miE# 2000-3104457 



#2 000—159162 



[3^7 7] 



m 1-77* 



mm 



R) 



2462 



2463 



S95) 



(nt) 



(nt) 



ORFfi 
(nt) 



2324391 



5954 



2464 5955 



2465 5956 



2466 5957 



2325272 



2323111 



2324334 



2325946 2325296 



1281bp 



8p: 



Hycobacten'un 
Z702&3 tuberculosis H37Rv 
RV219S, qcrA 



(» 



51. 3 



00 



■ycobactertoD 
939bpgp: n0283 tuberculosis H37Rv 
Rv2l94. qcrC 



cytochrosie 66-F 
cofflplex jron- 
73. 0 sulphur subunits 
(Itieske Iron-sulfur 
protein) 



5& 6 83. 1 cytochrome c faotly 



6S1bp 



AL022602 



iycobacteriun 
leprae cosnid 
B268;HLCB268. 35 
ctaE 



2326296 23261 44- I53fap 



2326923 2326495 



2467 5958 



2468 5959 



2469 5960 



2470 5961 



2471 5962 2331193 



2328047 2326944 



2328463 2328579 



2328539 2330458 



2330950 2330609 



■ycobactertun 
429bpep: n0283 tuberculosis H37Rv 
R»2199c 



1104bp 



8p: 

AF009357 



H7bp 



MycobacteriuB 
tuberculosis coxM 



Kycobacteriuo 
1920fapgp: Z70283 tuberculosis H37RV 
Rv2201. asnB 



61.5 



3a 6 
47.8 



86.8 



71. 0 



74. 7 



6i 7 82. 5 



342bp;gp: n0283 



2472 



2473 



2474 



5963 



5964 



5965 



2475 5966 

i 



2476 5967 



2331997 



2332535 



2333638 



2331990 



2332518 
2333623 



2334558, 



798bp 



522bp 



gp: Z98741 



cytochrome c 
oxidase subunit III 



cytochrome C 
oxidase subunit 1 1 



asparasine 
synthetase 



Mycobacterium 
tuberculosis H37Rv 
Ry2204c, 



76. 8 93. 8 



Mycobacterium 
leprae cosmid B22; 
MLCB22. 07 



8P: 

AL021929 



10B9bpgp: Z70Z83 



921bp 



2334740 2334504 



2335827 2335051 



2477 5968 2337074 2335938 



237bpgp: Z70Z83 
777bpsp: Z77t62 



AL03n24 



■Mycobacterium 
tuberculosis H37Rv 

Rv0254c, cobU 

Hycobacteriun 
tuberculosis H37Rv 
Rv2207, cobT 

Mycobacterium 
tuberculosis H37Rv 
fly2208, cobS 
Mycobacterium 
tuberculosis H37Rv 
Rv0484c 
Streptonyces 
coel icolor cosmid 
1C2;5C1C2.04. ilvE 



35lO 
47. 5 
54 7 



60. 2 



71. 8 cobinanide kinase 



^ phosphor ibosy I trans 
ferase 



33. 0 59. 2 



cobalamin (5*- 
pttosphate) synthase 



5t6 

5a9 



2478 5969 2337219 2338757 1539bp 



2479 


5970 


2480' 


5971 


2481 


5972 


2482 


5973 


2483 


5974 


12484; 


5975 



2485 
2486 
2487 
12488 
2489 



5976 



5977 
5978 



5979 



5980 



2344454 
2347919 



2342187 



2343370 



2344281 



2346070 



2346312 



2348589. 



2348101 



393bp 
2025to 

807bp 
1044bp 



:Hycobacteriuffl 
gp: Z70283j tuberculosis H37R¥ 
IRv2213. pepA 



82.0 
83. 3 



oxidoreductase 



branched-chain 
amino acid 
aminotransferase 



47. 5 72. 8 aminopeptidases 



2348852 2350282 



2350643 23504311 



2351333 2350935 



870bp 
1617bp 
1608bp 
"489bp 
t431fap 
2i3bp 
399bp' 



[0 12 4] 



2000-3104457 



#2000—159162 



[^7 8] 



^1-78* 





! (nt) 


ORFfi 
(nt> 


db 


! 


i <« 


(%) 




2490 


: 5981 


12351932:2351333 


600bp 








2491 


5982 


1 2351045 2352019 


97Sbp 








2492 


: 5983 


12351946 


; 2352851 


906bp 






! 2493 


- 5984 


1 2352856 


2353248 


393bp 






2494 


, 5985 


j 2353408 


2353497 


90bp! 






i 2495 


5986 


1 2355107 


2353623 


1485bp: 






2496 


5987 


; 2355179 


2355421 


243bp. 






2497 


5988 


1 2355463 


2355203 


261 bp 






2498 


5989 


2355544 


2356866 


1323bp 






2499 


5990 


[2356817 


2357377 


561bp 






2500 


5991 


2357507 


2357313 


195bp 




" ^ ■ ■ ■■■ ' — 1 

i 


2S01 


5992 


2357350 


2357730 


381 bp 






1 


2502 


5993 


2357749 


2358153 


405bp 








2503 


5994 


2358718 


2358176 


S43bp 








2504 


5995 


2359499 


2358795 


705bp 










2505 
2506 


5996 
5997 




2361356. 90bp 
2359637; 3135bp 












2507 


5998 


2364268 


2362841 


142abp 








2508 


5999 


2364375 


2365478 


1104bp 








2509 


6000 


2365610 


2367436 


1827bp 








2510 


6001 


2367675 


2367496 


IBObp 






1 


— 


2511 


6002 


2367784 


2369106 


1323bp 








2512 


6003 


2370653 2369139 


1515bp 








2513 


6004 


2372580 


2371435 


1146bp 








2514 


6005 


2372584 2373312 


729bp 








2515 


6006 


2373312 


2372596 


7l7bp 








2516 


6007 


2374485 


2373346 


1140bp 








2517 


Bfm 


2374540: 2375220 


681 bp 








2518 


6009 


2375210] 2375707 


498bp 








2519 


6010 


23757451 2376743 


999bp 








2520! 6011 




393bp 










2521 


6012 




~144bp 










2522 


6013 




243bp 








2523 


6014 




SlObo 








2524 


6015 


2378315 


2378512 


198bpi 






2525 


6016 


2379335 


2378907 


429bp 








2526 


6017 


2379996 


2382767 


2772bp 








2527 


6018 12383638 


2382850 


789bp 








2528 


6019 


2384532 


2383645 


888 bp 






2529 


6020 


2385521 


2384532 


99dbp 








2530 


6021 


2386307 


2385936 


372bp 








2531 


6022 


2385794 


2386603 


810bp 








2532 
2533 


6023 


2387650 


2386637 


1014bp 










6024 


2387690 


2387980 


291 bp 










2534 


6025 


2388020 


2388844 


825bp 












2535 


6026 


2388861 


2389892 


1032bp 












2536 


6027 


2390927 


2390457 


471 bp 












2537 


6028 


2392031 


2391207 


~825bp 










2538 


6029 


2392589 2392098 


492bp 










2539 


6030 


2393372 


2392602 


771 bp 










2540 


6031 


2393448 2393993 


546bp 










2541 


6032 


2394460: 2393996 


465bp 










2542 


6033 


2394617 


2394958 


342bp 










,2543 


6034 .2395227 


2396786 


tS6bbp' 










2544 


6035 


2397145 


2397264 


120bp 




! 






2545" 


6036 


2397194 


2399122 


1929bp 










2546' 


6037 


2399181 


2399420 


240bp 




t 






2547 


6038 


2401371 


2399428 


1944bp 




f 







[0 12 5] 



ailEE# 2000-3104457 



#2000—159162 

9] 



m 1-79 m 



Kixn 

s<s> 

n) 


B) 


(nt) 


nit 

(nt) 


ORFfi 
(nt) 


db -^v^- 






(%) 




2548 


6039 


24013661 2401857! 492bp 












2549 


6040 


2401861 


2402103 


243bp 












2550 


6041 


2404041 


2402167 


1B75bp 












2S51 


6042 


2404378 2404208 


171bp 











2552 


6043 


2406281 


2405010 


1272bp 










2553 


6044 


2406959 2406285 


675bp 




. 






.2554 


6045 


2406829 


2406987; 159bp 










2555 


6046 


2406968 24090521 208SbD 










2556 


6047 j 2409307 


2409176] 132bp 










2557 


6048 


2409791 


2409648 


144bp 










;2S58 


6049 


2410287 


2409802 


486bp 










.2559 


6050 


2410884 


2410303 


582bp 




i 




2560 


6051 


2412361 


2410979 


msbp 












2561 


6052 


2412603 


2412971 


S69bp 










12562 


6053 


2413143 


2413012 


132bp 












2563 


6054 


2413015 


2413445 


432bp 










2554 


6055 


2413398 


2413150 


249bp 












2565; 6056 


2413591 


2415141 


1551 bp 












2566 


6057 


2415258 


2415154 


I05bp 










2567! 6058 


2416391 


2415321 


1071 bp 










25681 6059 


2417122 


2416394 


729fap 














6060 


2417970 


2417245 


726bp 














6061 


2418987 


2417992 


996bp 
















6062 


2420332 


2419013 


1320bp 














6063 


2420923 


2420336 


588bp 












Uit\ 


6064 


2421972 


2420923 


1050bp 














HiLl 


6065 


2422720 


2421998 


723bp 














2575 


6066 


2423868 


2422723 


1146bp 













2576 


6067 


2424963 


'2423938 


1026bp 












2577 


6068 


2426127 


2424988 


1140bp 












2578 


6069 


2426204 


"24215722 


S19bp 














2579 


6070 


2427491 


2426799 


693bp 














2580 


6071 


2428207; 2427830 
24308631 2428207 


378bp 








2581 


6072 


i8i57bp 










2582 


6073 


24303191 2432436 


2116bp 








2583 


6074 


243253112434393 


1863b|) 




....... .... 






2584 


6075 


2434642 


2434463 180bp 











2585 


6076 


2434799 


2434596 


2b4bp 




. ._ 






2586 


6077 


2436861 


2434828 


2034bp 










2587 


6078 


2436943 


2436854 


90bp 




_ . . . 






2588 


6079 


2436894 


2438072 


fi79bp 










2^9 


6080 


2438079 


2439929 


1851bp 








2590 


6081 


2439929 


2441017 


1089bp 












2591 


6082 


2441612 


2441028 S8Sbp 










2592 


6083 


2441692 


2441913 


222bp 












2593 
2594 


6084 
6085 


2443379 
2444038 


2441625 
2443379 


1755bp 
660bp 










2595 


6086 


2444574 


2444056 


519bp 










2596 
"2597 


6087 
6088 ^ 


2444529 
2445739 


2445732 
2447016 


1104bp 
1278bp 








2598 
2599 


6089 
6090 


2447044 
2450195 


2448021 
2448351 


978bp 
184~5bp 










2600 


6091 


2450867 


24S0346 


522bp 










2601 


6092 


2451808 


24S08B2 


927bp 










2602 


6093 


2454660 


2451817 


2844bp 










2603 


6094 


2454839, 


2454660 


180bp 










2604 


6095 


2454652! 2455458 


807bp 










2605 


6096 


2455756j 245547S 


282bp 











[0 12 6] 



miE# 2000-3104457 



#2 000 — 159162 



[^8 0] 




2642. 6133 
2643T 6134 
2644 6135 



6J37 
6138 



2 645 
2646 
2647 
2648 
2Mi 
2650 

2652 
2653 
2654 

2655; 6146 



2492 366 
2493201 



8136 2494260 



249^657 
2496630 



2491174 



2491896 
2412524 
2493238 



6139 2498171 

61:^ 2499534 

6141 2499686 

6142 2S02672t 2501758 

6143 2502758^ 2503378 



2494362 
2491719 
2496693 
2498032 
2501692 



6144 



2501893 2504288 
2504270 2Sp907 
2564i525 2504323 



2656 


6147 


2507916. 


2504854 






6148 


2508117 


2508863 




265V 


6149 


2506891 


2509S53 




26S9 


6150 


2510853 


2509546 




2660 


6151 


2511069 


2511446! 


2661 


6152 


2511450 


2511899' 


2662 


6153 


.2512379 


2511972- 


2663 


6154 


; 2512791 


2512432 





708bp 
47fbp 
678bp 
1023bpi 
l296bp 
9J2bp 
1479bp 
1503bp 
20b7bp 
915bp 
621bp^ 
396bp 
264bp 
3b3bp 
3b63bp 
747bp 
6&3bp 
U08bp 
378bp 
4S0bp 
4b8bp 
360bp 



. - I 



[0 12 7] 



aifE#2 000-3104457 



#2000—159162 



[^8 1] 



m 1-81 m 







(nt) 


ORFft 

(nt) 


db -ey^ 




oo 


it) 


mm 




















2664 


6155 


2S12826' 2513167 


342fap 








2665 


6156 


2513686 


1 2513177 


SlObp 










2666 


6157 


: 2514137 


2513715 


423bp 










2667 


6158 


, 2515657 


2514137 


1521bp 










266B 


6159 


2518368 


2515660 


2709bp 










2669 


6160 


I 2520100 


2518421 


' 1680fap 










2670 


6161 


: 2520232 


2521683 


1452bp 








2671 


6162 


: 2522274 


2521690 


5B5bp 










2672 


6163 


! 2523394 


2522288 


1107bp 








26731 6164 


: 2523584 


2524360 


777bp 








2674* 6165 


- 2524938 


2524363 


576 bp 










2675 


6166 


2525122 


2526249 


1l28bp 








1 


2676= 6167 


2526256 


2527230 


97Sbp 


- .... 








,2677 


6168 


2527158 


2528582 


1425bp 










12678; 6169 


2529503 


2528574 


93UDp 


... 








2679 


6170 


2530832 


2529507 


132 6 bp 










2680 


6171 


2530914 


2531999 


I086bp 










2681 


6172 




2531992 


633bp 










2682 


6173 


i^'■^•'^^^t-^ 


2532627 


III 1 r op 










2683 


6174 




2534205 


792bp 










2684 


6175 




2535447 


1224bp 












2685 


6178 


2S35453 


2536205 


f a«op 


. 








2686 


6177 


2536219J 


2538279 














2687 


6178 


r 2538636 




JDDOP 




— ... J 






2688 


6179 


^ 2539823 




1 1ttCttn 

f loaSP 








2689 


6180 


2540343 


2539732 


612bp 











2690 


6181 


2541110 


2540358 


753bp 










2691X 6182 


2542373 


2541210 


1164bp 










2692 


6183 


2542825; 2542535 


291bp 










2693 


6184 


2544022: 2542841 


1182bp 










i2694 


6185 


2544899 


2544045 


855bp 










2695 


6186 


2545091 


2544951 


141bp 






■ — 




'2696 


6187 


2545182 


2546807 


1626bp 










2697 


6188 


2546850 


2547341 


492bp 










2698 


6189 


2547356 


2548891 


1536bp 










2699 


6190 


2548891 


2549718 


828bp 










2700 


6191 


2549794 2552478 


2685bp 










2701 


6192 


2552490 


2553965 


1476bp 










2702 


6193 


2554049 2555290 


1242bp 










2703' 


6194 


2555963 


2555340 


624bp 










2704 


6195 


2556603 


2556001 


603bp 










2705 


6196 


2556622 


2556771 


ISObp 










2706 


6197 


2558129 


2556783 


1347bp 










:2707 


6198 


2558557 


2559126 


57dbp 










2708 


6199 


2559129 


2560154 


1026bp 










2709 


6200 


2560154 


2560609 


456bp 










2710 


6201 


2561138 


2561386 


249fap 










2711 


6202 


2561943 


2561506 


438bp 










2712 


6203 ^ 


2562116 


2562265 


150bp 










2713 


6204 


2562364 


2562101 


264bp 










2714 


6205 


2562799 


2562410 


390bp 










2715 


6206 


2562852 


2552739 


114bp 










2716 


6207 


2562986 


2563870 


885bp> 










2717 


i6208 


2564425 


2563955 


471 bp 










2716 


6209 


2565268^ 


2564573 


696bp 










2719 


6210 


2565499! 


2565597 


99bp 










2720; 


6211 


2566254 


2565646 


609bp 










2721 1 


6212 


2566368 2568968 


2601 bp 






_x ^_ _ 



[0 12 8] 



10 0 



ffilE# 2000-3104457 



#2 000—159162 



[^8 2] 



n«6 

(nt) 



(ot) 



(nt) 



1-82^ 



{» 



2722; 6213 i 2569024 Z569 128 



2723 



2724 



2725 



2726 



2727 



2728 



2729 
2731 



2732 



6214 : 2569234 2570316 



6215 ; 2571483 2570332 



6216 12571533 2572198 



6217 



6218 



6219 



6220 



6221 



6222 



6223 



2733 6224 



2734. 6225 



2735 6226 



2736 6227 



2737 6228 



2572216. 2572371 



2572700 2572374 



2573000 2572830 



2573989 2572682 



2574846 2573866 
2575921' 25748^^^ 



lOSbp 



1083bp 



11 52 bp 



B66bp 



156fap 



327bp 
171 bp 



UOSbp 
981 bp 
1119hp 



mm 

CO . 



2577236_ 2576004 1233bp' 
2578895 257725S r 1641bp 



2579783 2578902 
2560730 2579792 



2582440 



2582587 



2738 . 6229 2584582 



2739 6230 2586155 



2740^ 
2741 



2587999 

2589461 

2742 6233 12589588 



6231 
6232 



2743 
2744 
2745 



2746 
2747 



2748 



2749 



2750 



2751 



2752 



2753 



2754 



2755 



2756 



6234 

6235 



2591492 
2592388 



2580734 



2584527 



2585949 



2587786 



2588745 
2588748 
2590325 



882bp 
939bp 



1707bp 



1941fap 



1368bp 



1632bp 



747bp^ 
7i4bp_ 
738bp: 



2590335 
2591 597r 



6236 : 2592425 2592817 



6237 



6238 



2592861 2593988] 
2594617 2593991 



6239 : 2595084 2594620 



6240 



6241 



6242 



6243 



6244 



6245 



6246 



6247 



2757. 6248 



2758 
2759^ 



6249_ 
62S0 



2760= 6251 



2761 6252 



2595831 259521 
259(5006 2595845 



2597738 2596071 



25^528 2598623 
2598569 2597892 



2600835 2598685 
2601337 2602902 
2602960' 2603058 



llSSbp 
792bp' 
3_93bp; 



I128bp 
627bp 



465bp 
621 bp 
162bp 



1668bp 



96bp 
678bp 



2 604606 2603 968 
2604596 2605525' 
2605543- 2604632; 



215ibp 
i5~66bp 
99bp 



2606392 260S550 



639bp' 
930bp 
912W 



2608038 



2762 62S3 : 2606467 

2763 6254 T 2609449 
2764* 615£- 2610662 
2765 6256 : 2611554 

2611546 



2766 6257 



2767 6258 



J768 
; 2769' 



6259 



6260 



2770; 
277iT 
2772 
2773 



6261 



2n4 



2775 
2776 
2777 
2778 
2779 



6262 
6263 
6264 



6265 



6266 



6267 
6268~ 
6269 
6270 



2612485 



2613735 



2606SM 
2'608~14d 



2608208 
2_6^JS 
26~iOB71 
2612295 
2613174 



2614558 
2617143 
2617251 
2618095 
2618905 
2620805^2619564 
2622204 2620996; 



2614523 
2615433 
2615962 
2618018 
2618892 
2619561 



843fap 
t455bp 
i674fap' 



2622781 2622680 
2622984 2623628 
2623793 2623644 
2623826 2624071 



1_i28bp^ 
684bp ~ 
750bp 
690bp 
789bp 
876bp' 

il82bp' 
768bp 
79|bp 
657bp 

1242bp 

1_2b9bp; 
t02bp7 
645bp| 
tSObp 
246bpJ 



[0129] 



10 1 



mtl# 2000-3104457 



#2 000-159162 



[^8 3] 



H 1-83 « 



mm 

m 



2781 



2782 



2783 



2784 



2785 
2786 
2787 



BS) 



6271 



6272 



6273 



6274 



6275 



6276 



62n 



(nt) 



2625381 



2625623 



2626470 



2628144 



2627947 



2628901 



(nt) 



ORFfi 
(nt) 



2624074. 1308bp 



2625829 2D7bp 



2625832. 639bp 



2626516: 1629bp 



6278 



2628928 



2628399! 4S3bp 
2628347: _555bp 



2630502 1S7Sbp 



2 788 ; 6279 1 263065912631159 
2789. 6280 



2630851 123bp 



501 bp 



2790: 6281 



2791 6282 



wmm\ 



2632489 n97bp 

2632566! 26331231 ' 558b p 



2792 6283 



2793 6284 



2794 6285 



2795 6286 



2796 6287 



2797 6288 



2798 6289 



2799 6290 



2800 6291 



2633474. 2633169 



2633494; 2634087 



2634112: 2634774 



2635174: 2634 770 
26366121 2635188 



26367371 2636868 



2636868! 2637191 



2637676; 2637253 



26378871 2637789 



306bp! 



db 



(X) 



mum 

it) 



594bp 



663bp 



405bp 
1425fap 



132bp 



414bp 



2801 6292 ; 264m6 



2802 6293 : 2648178 



26476591 2638672 



msm 



99bp 



8988bp 



93bp 



2803 6294 : 2649439 



2804 6295 ^ 2649573 
2650464 
2650894 



2805= 6296 



2806 6297 



2807 6298 



2808; 6299 



2809; 6300 



2810: 6301 



2811: 6302 



2812; 6303 



2813: 6304 



2814 6305 



2815. 6306 



2816 



2817 



2818 



2819 



2820 



2821 



2822 



2823 
2824 
2825 



12826 



2827 



2828 



i2829 



2830 
2831 



2832 



2833 



2834 



2835 



2836 



2837 



6307 



6308 



6309 



6310 



6311 



6312 



26S1009 



2652060 



2652911 



2652939 



2653277 



2654041 



2&54&83 
2654744 



2656259 



2656475' 



2647945 



2648258 



2650187 
2650925 
2651034 



2651362 



2651443 



2652090 



2653040 



234bp 



1182bp 



615bp_ 
462bp_ 
141b p 



354b p 



6iabp 



822bp 



102bp 



26530321 246bp 



2653349. 693bp 



2654102: 
2654884^ 



582bp 



141bp 



2654898 1362bp 



2 657008 S34bp 



mm 



26S7656i 2656997 660bp 



26585231 2657759 
2659~^ 265BiS29 



2659763 2659557 
2659519' 2660154' 



765bp 
'960bp^ 



6313 2660661 2660170 



207bp^ 
Mebp 



6314 : 2661521 2660694 



63L5 2662399 
6316' 2662890 



6317 i 2663298 



6318 12663460 



6319 ; 26640831 



6320 ; 2665448 
2665883 
2668801 
2669584 



6321 
6322 



6323 



6324 



6325 



6326 



6327 



6328 



2670917 
2672837 
2674362 
2674788) 



2675514 



2661440 
2662354 



492bp 
828b^ 
9&bbp 
537bp 



2662906 
2i564083' 



393bp 
624bp 



2665420 133ab p, 
2665633 " 186bp 
2667877 1995bp 
2667893 
2668862 723b p 



2669580 1338bp 

2671086' ijHbp 

2673361 1D'02bp 

26753T2" 525bp 



267626_3 _75pbp 



[0 13 0] 



10 2 



ail£# 2000-3 1044 57 



#2000—159162 



[^8 4] 



SSi K) 

59) 


(nt) 


(at) 


ORFA 
(nt) 


db -^y^ 




m-n 

(X) 


CO 


mm 


2838 


6329 


2676925 


2676266 


660bp 










2839 


6330 


2677216 


2676941 


276bp1 












2840 


6331 


2676963 


2677400 


438bp 












2841 


6332 


2679645 


2677501 


2145bp. 








2842 


6333 


2680162 


2679707 


456bp: 











2843 


6334 


2680395 


2660268 


108bp 









■ 


2844 


6335 


2680872 


2680442 


231bp 








• - . - . 


2845 


6336 


2680493 


2660807 


315bp 












2846 


6337 


2661080 


2680979 


102bp 








^ " — : 


2847 


6338 


2681579 


2681487 


93bp 












6339 


2681551 


2682399 


849bp 










2849 
2850 


6340 
6341 


2683148 
26&35B2 


2682402 
2683154 


747bp 
429bp 










■ 


2851 


6342 


2683142; 2683639 


498bp 










2852 


6343 


26847981 


1 2683650 


1149bp 








„ — 


2853 


6344 


2684942 


2686312 


1371 bp 










2854 
2855 


6345 
6346 


2686338 
2688263 


2687171 
2687472 


834bp 
792bp 











2856 


6347 


2690073 


2688412 


1662ttp 












2857 


6348 


2690050 


2690460 


4Hbp 










'■ 


2858 


6349 


"2690460 


26M783 


3Z4bp 












2859 


6350 


2690796 


^2691587 


792bp 










" ■ . 


2860 


6351 


2691712:2693076 


1365bp: 










2861 


6352 


2693322 


2694941 


1620bp 












2862 


6353 


2695577 


2695741 


165bp 










, „ 


2863 


6354 


2695789 


2695343 


447bp 








2864 


63S5 


2695835 


2697235 


T4blbp 










2865 


6356 


2698173 


2697405 


768bp 








- - — 


2866 
2867 


6357 

6356"^ 


2699611 
2702507 


2698217 
2699949 


13»5bp 
2559bp 










2868 


6359 


2703351 


2702510 


852bp 










2869 


6360 


2702489 


2703379 


891bp 










2870 


6361 


2705697 


2705951 


255bp 










2871 


6362 


2707406 


2707302 


105bp 










2872 


6363 


2707579 


2707689 


lllbp 










2873 
2874 


6364 
6365" 


2709121 
2709259 


2708990 
2709143 


132bp 
Tl7bp 






i 




2875 


6366 


2709336 


2709214 I23b^ 










^„ 


2876 
28n 


6367 
^6368 


2709355 
2709897 


2709660 30&bp 
2710574 678bp 












2878 


6369 


2710656 


2711327 


672bp 












2879 


6370 


2711703 


2711611 


93bp 












2880 
2881 


6371 
' 6372 


2711869 
2714564 


'2712393 
2714818 


525bp 
25Sbp: 










2882 


6373 


2716445: 2716555 


lllbp 










2883 
2884 


6374 
6375 


2717775 
2718205 


2717918 
2718011 


144bp 
195bp 










2885 


6376 


2719734 


2718454 


1281bp 












2886 


6377 


! 2719768 


2720337 


570bp 












2887 


6378 


' 2721284 


2720403 


882bp 












28«8 


'6379 


2721862 


2722875! 1014bp 










2889 


6380 


2722998 


2723627 


630bpi 










2890 


6381 


2724075; 2723788 


288bp 










ifii 


6382 
~ 6383 
6384 
6385 


2725377 2724496 882bp 
2726028 2725402 627bp- 

* 2726674' 2726033 " 642bp^ " 

* 2728368; 2727418 951bpi 






i 




2895 


6386 


2729044; 2728226 819bp 


1 . 




! 1 





[0131] 



10 3 



2000-3 104457 



#2000—159162 



8 5] 



m 1-85 m 



mm 

OS 




(nt) 


1 


KOI} 


db -7^^ 




(X) 


00 


mm 
















2896 


6387 


2730935 


2729397 


1539bp 








2897 


6388 


2731395 


2732537 


1143bp 










2898 


6389 


2732655 


2733386 


732bp 










2899 


6390 


2734370 


2733474 


897bp 










2900 


6391 


2735203 


2734283 


921bp 








2901 


6392 


2736285 


2735221 


iOf65bp 








2902 


6393 


2737557 


2736433 


1125bp 








2903 


6394 


2738730 


2737855 


876bp 








2904 


6395 


2738790 


2739572 


783bp 










2905 






2739575 


1245bp 








2906 


mmm 




"2741375 


765bp 








2907 




2741655 


942bp 










2908 




2743804 


1167bp 










2909 




2744241 


213bp 










2910 


6401 


2746069 


2744900 


hYdbp 










2911 


6402 


2747646 


2746102 


1545bp 










2912 


6403 


2748076 


2747702 


375bp 










2913 


6404 


2748114 


2749130 


lOUbp 












2914 


6405 


2749978 2749181 


798bp: 






2915! 6406 


275233 r 27S0046 


2285bp: 






2916 


6407 


2753914 


2752346 


669bp 








.2917 


6408 


2752421 


2753140 


720bp 












|2918| 


6409 


2753256 


2753014 


243hp 












6410 


2753317 


2753838 522bp 










EHi] 


6411 


2753823 


2753347 


477bp 








E31 


6412 


2753930 


2756758 


2829bp 








2922 


6413 


2756870 


2757145 


276bp 








2923 


6414 


2757634 


2757148 


687bp 








2924 
2925 
'2926 


641S 
^6416 
6417 


2759219 
2759170 
2761 66iB 


2757882 
2759271 
2759551 


1338bp: 
102bp' 
2118bp' 








2927 


6418 


2762793: 2761804 


990bp: 






2928 


6419 


2763248 


2763015 


234bp 










2929 


6420 


2764950 


2763523 


i428bp 










2930 


6421 


2766154 


2764997 


1158bp 










2931 
2932 


6422 
6423 


2767439 
2767599 


2766177 1263bp 
2768012: 414bp 










2933 


6424 


2768156 


2767722 


435bp 










2934 


6425 


2768191 


2768292 


102bp 












2935 


6426 


2769114 


2768362 


753bp 
1509bp 












2936- 6427 


, 2770683 


*~276917S 








,2937 


6428 


2770733 


2772001 


1269bp 








2938 


6429 


2772008 


. 2772679 


672bp 








2939 


6430 


2774117 


2772663 


145~5bp 








2940 


6431 


2774848 


2774129 


720bp 








j 


2941 
2942 


6432 
6433 


2775708 
2n6898 


2n4956 
2775759 


7S3bp 
1140bp 










2943 


6434 


2n8523 


2776787 1737bp 










2944 


6435 


2778733 


2778560 i74bp 








2945 


6436 


2778984 


2780465 


I482bp 








294i6 
2947 
2948 


6437 
6438 
: 6439 


2780458 
2781009 
: 2784500 


2780988 531 bp 
2782334 1328bp 
2782359 2142bp 








2949 


6440 


. 2785634 


2784675 


960bp* 






2950 


6441 


2786383 


2785670 


714bp 








2951 


6442 


2787899 2786775 


I125bp 






29S2 


6443 


2787801 


2788613 


813bp 








2953 


6444 


2789418 


2788606 


813bp; 







[0 13 2] 



10 4 miE# 2000-3104457 



i^2000— 159162 



[^8 6] 



111-86^ 



«B BB) 

i 


8a«d 

(nt) 


m± 

(nt) 


(nO 


db -7^^ 




(%) 


. . . 


1 

mm 1 


2954 


6445 


2789954: 2789496 


459bp 










2955 


6446 


2790171 


2790569 


399bp 










2956 


6447 


2790965 


2792467 


1503fap 








2957 


6448 


2792550 


2792876 


327bp 








2958 


6449 


2792892 


2794346 


1455bp 








2959 


6450 


2794319 


2794831 


513bp 








2960 


6451 


2794889 


2795656 


768bp 










2961 


6452 


2796n4 


2795695 


1080bp 








2962 


6453 


2796845 


2797825 


981bp 








2963 


6454 


2797839 


2798528 


690bp 








2964 


6455 


2798532 


"2799410 


879bp 








2965 


6456 


2799352 


2799444 


93bp 








2966 


64S7 


2799554 


2801053 


1500bp 










2967 


6458 


2801132 


2801332 


201 bp 








2988 


6459 


2603265 


2801577 


1689bp 








2969 


6460 


2804015 


2803269 


L 747bp 






Winn 


6461 


2804710 


2804093 


6f8bp: 








6452 


2805129 


2804695 


435bp 








mn 


6463 


2805986 


2805132 


8S5bp 








2973 


6464 


2^16478 


2806035 


444bp 








^2974 


6465 


2807271 


2806618 


654bp 










2975 


6468 


2807251 2807394 


" i44bp 










2976 


6467 


2808383 


2807445 


939bp 










29n 


6468 


2809830 


2808418 


141 3bp 










2978 


6469 


2811867 


2809843 


2025bp 












2979 


6470 


2813277 


2811979 


1299bp 












2980 


6471 


2814056 


2813298 


759bp 












2981 


6472 


2815263 


2814100 


1 164bp 










2982 
'2983 


6473 
6474 


2815477 2816412 
2816428 2817336 


936bp 
909bp 










2984 


6475 


2817382 


2818077 


696bp 






2985 


6476 


2818332 


2818156 


177bp 






2986 


6477 


2819583 


2818369 


1215bp 








2987 


6478' 


2820304 


2819576 


729bp 








2988 


8479 


2820516 


2622210 1695bp 








2989 


6480 


2822394 


2823356 


963bp 




- - 




2990 


6481 


2823360 


2825360. 2001bp 








2991 


6482 


2825360 


2826175 


816fap 










2992 


6483 


2826854 


2826234 


621bp 










^2993 


6484 


2826926 


2827423 


498bp 










2994 


6485 


2827836 


2827477 


360bp 










2995 6486_^ 
2996; 6487 


2828414 
2829165 


2827923 
2828398 












2997 


, 6488 


2829837 


2829175 


663bp 










2998 


6489 


2830076 


2830798 


723bp 








2999 


6490 


2830798 


2831913 


Iil6tq} 








3000 


6491 


2832104 


2832685 


582bp; 






3001 


6492 


2832809 


2834200' 


i 392"bp 






3002 
!3bd3 


6493 
6494 " 


2834207: 2835304 
2835988' 2835302 


1098bp 
687bp~ 






;3004 
3005 
3Q0iB 


6495 
6496 
6497 


2837554 28360671 1488bp 
■ 2837756 283761b; 147bp 
2838595 2837975; 621bp 











30O7 


6498 


2838662 


2839540 


879bp 








3008 


6499 


2839581 


2840735 115Sbp^ 






3009 
3010 


6500 
6501 


2841058 2841667 SlObpl 
21542512 2843252 741bpi 








3011] 


6502 


2843424 


2843735 


312bpj 











[0 13 3] 



10 5 



2000-3104457 



#2 000 — 159162 



[^8 7] 



^1-87^ 



S-B 
w "tt 

mm 


B>9SS 
K79w 

-B-f?: i 

SD 


mm 

(ot) 


(nt) 


om=& 

(nt) 


db 




oo 


mum 
(« 


nllE 


3012 


6mi3 


2843741 


2843451 


291bp 




"-■ - - 






. .- 


3013 


6504 


2846959 


2844185 


277Sbp 










I 


3014 


6505 


2847248 


2848678 


1431bp 










. ._ ..... 


3015 


6S06 


2848776 


2849798 


1023bp 










3016 
3017 


6S07 
6508~ 


2849954 
2852016 


2851834 1881bp 
2851900 117bp 











3018 


6^9 


2852036 


2853751 


1716bp 












3019 


6510 


2853788 


2855728 1941 bp 












3020 


6511 


2855814 


2857535 


1722bp 








3021 


6512 


2859074 


2857632 


1443bp 








3022 


6513 


2859063 


2859224: 162bp 












3023 


6514 


2880164 


2859214 


951 bp 












3024 


6515 


2862101 


2860524 


1S78bp 












302S 


6516 


2662972 


2862151 


822bp 












3026 


6517 


2863640 


2862948 


693bp 












3027 


6518 


2864440 


2863643 


798bp 












3028 
3029 


6519 
6520 


2864876 
2865362 


2864403 
2864886 


474bp 
477bp 












3030 


6521 


2865769- 2865365 


405bp 




• 








3031 


6522 


2866601 


2865750 


852bp 












:3032 


6523 


2867207 


2866605 


603bp 












3033 


6S24 


2869767 


2867188 


2S80bp 










3034 


6525 


2870481 


2869882 


600bp 










3035 


6526 


2871459 


2870518 


942bp 










3036 


6527 


2872744 


2871464 


1281 bp 










3037 


6528 


2872945 


2873418 


474fap 








3038 


6529 


2873630 


2"87'34f2 


2i9bp: 










3039 


6530 


■2875462 


2873924 


1539bp; 










3040 


6531 


28758751 


2875453 


423bpi 










3041 


6532 


2876299 2875869 


411 bp 










3042 


6533 


2876847 


2876299 


549bp 










3043 


6534 


2877404 


2876796 


609bp 












3044 
3045 
3046 
3047 
3048 


6535 
6536 
"6537 
6538 
6539 


2877877 
2877722 
2877992 
2878340 
2879729 


2877614 
2877474 
2878087 
2878203 
2878497 


264bp 
249bp 
96bp 
138bp 
1233bp 












3049 
3050 


6540 

cciii 
av* I 


"2879984 
2880509 


2880271 
2881006 


288bp 
498bp 












3051 


6542 


2881017 


2884901 


3885bp 












3052 


6543" 


2886516 2884954 


1563bp 












3053 


6544 


2886734: 2886567 


168bp 












,3054 


6545 


2886668. 2886766 


99bp 












3iD5S 
3056 
3057 
3058 


5546 
6547 
6548 
' 6549 


2887852 
2888160 
2888381 
2890598 


,2886935 
2887963 
2888184 
2888916 


9T8bp 
198bp 

imp 

1683bp 












Illli 


6550 
6551 
6552 


2890949 
2892157 
2893119 


2890770 
2890949 
2892157 


180bp 
1209bp 
963bp 














6553 
6554 
"6555 

;6556 ; 


[2895104 
2897544 
2900345 
2903939 


2893119 
2895091 
* 2897547 
2900349 


i986bp 
2454bp 
2799bp 
3591 bp 












3066 


€557 


2906757 


2903983 


2775bp 


AF1 40550 










3067 


isssiB 


2907269- 2906858 


612bp 











[0134] 



10 6 



ffiliE# 2000-3104457 



#2 000—159162 



[^8 8] 



3068 



3069 



3070 



3071 



(nt) 



65S9 



6560 



2907534 



(nt) 



0RF£( 
(nt) 



6561 



Z909Z29 



2908904 
2M9807 



2909250 



6562 2909986! 2909894 



1 371 bp 

579bp 
SOObp! 



1-88* 



8P: 

AL021185 



93bp, 



I 



3072; 6563 2910098 2913247 



3073 
3074 



3075 



6564 2913254 

6565 2913738 



2913742 
2915435 



3150bp 



489bp 



8P: 

AF010496 



Hycobacteriun 
tuberculosis H37Rv 
Rv2S22c 



Rhodobacter 
capsulatus strain 
381003: COS 18245. 
21130 



gp: 031823 



1698bpgp: Z99120 



6566 2915435 



30761 6567 



son; 6568 



3078 



3079 



3080 



3ML 
3082 



;3083 



;3084 



;308S 



3086 
•3087 



3088 



3089 



3090 



3091 



3092 



6569 



6570 



2915948 



2916224 



2917639 



2918776 



6571 ! 2919500 



6573 



2919760 

2 919734 

6574 2920281 



6575 2921339 



6S76 2922137 



6577 



6S78 



2925169 
2925374 



6579 2927565 



2915941 507bp 



gp: 

AF01049& 



2916220 273bp 
2916601 378bp 



Bacillus sp. Nai/Hf 
antiporter system 
responsible gene _ 
Baci Mus subti Ms 
coBplete genoae 
(sec t i on 17 of 21) 




41. 3 



Rhodobacter 
capsulatus PhaE 
:sabunit 



gp: X93358 

gp:~ 

AB01S981 



2917043 



2917649, 



597bp 
Ii28fap 



Rhizobius sel i loti 
pbaF genes 
Staphylococcus 
aureus genes pn hG 



3&7 



'Na-f/Hi ant i por ter 
81. 7jsy$teB responsible 
gene 



74-4 



27.9 



58.8 



NADH dehydrogenase 
(ubiquinone): fron 
3197001 to 3414420; 



EC_nuBber=='2.3. 1. - 
poly(3- 

hydroxyalkanoate) 
po I ye rase 



29188381 



2919509 
2920312 



2921309 



2922127 



2923636 



2923973 



2926723 
2926726 



663bp 



252bp 
579bP 



10 29bp 



789bp 



I SOObp 



U97b p 



6580 292833f 



2927570. 



ISSObp 
840bp 



32. 5 
2Sl6 



66. 2 K+ efflux systea 

/iDuTt isubuni t Na^/Hf 
\ antiporter 



63.6 



6581 2929256 2928321 



6582 2929775 2929275 



6583 2929853 2931355 



3093 - 6584 i 2931359 2932390 



2932260 2934848 



3097 



3098 



3099 



3100 



3101 



3102 



3103 

31104 



3105 



3109 
"3110 



3111 



6588 



6589 



2936 524: 2935334 
2938047 2936527 



768bp 
936bp- 
501 bp' 



1503 bp 



1D32fap 



2S384Z2 2939786' 
29399261 2940471 



2589bp 
1191 bp 
1521 bp 



6590 2941527 2940466 



1365bp 
"546bp 



6591 2942519 2941491 



6592 ! 2943026 2942628 



6S93 



6594 



6595 



6596 



6597 
6598 
6599 



6600 



6601 



2 944314 294 3031 
2944399; 2944509] 



2944709 
2»45110 
2946545 
2947610 
2M7905 
2949207 



_ 2949284: 

6602 2950226r295O450! 



2949901 



2944602 
2945208 
2945658 
2946717 
2947639 
2948068 



1052bp 
J029bp 
_399bp 



J284bp 
lllbp 



108bp 
99bp 
~ 888bp| 
894jbpi 
26>bp 
1140^ 
~ 618bp 
225bp 



[0 13 5] 



10 7 



ttJiiE# 2000-3104457 



#2 000—159162 



mm 
m 



3112 



(3114 



[3115 



3116 



3117 
3118 



3119 
3120 



6603 



6604 



660S 



6606 



6607 



6608^ 
6609 



3121 



3122 



3123 



3124 



3125 



3128 



3127 



3128 



3129 



3130 



.3131 



13132 



3133 



3134 



3135 



3136 



3137 



3138 



3139 



3141 



,3142 



■1143 



3144 



3145 



6610 



6611 



6612 



6613 



6614 



6615 



6616 



6617 



(nt) 



(nt) 



ORFfi 
(nt) 



(«) 



2951742 



29518951 



2951862 



2950453 
2951806 



2952710 



2952728 2952991 



2954160. 2952994 



29S532r 29542 601 
2956792 2955542 



2957643 2956849 



2958 055 , 2957504 
2959i5 04| 2958158 



I290bp 



849fap 



■I--- 



mm 



264bp 



jiejbp, 

1062^pr 
1251bp 



795fap 



552bp 



2960405 2959539, 



1347bp| 



2961206 2960487 



29S1334I 



2963027 



2962737 



2982749 



6618 
6619 



6620 



2963615 



2963217 



29636251 



29S6262 



867bp 



720bp 
14»4bp 



279bp 
399bp 
2556b p| 



6621 



6622 



6623 



6624 



6625 



6626 



6627 



6628 



6629 



6630 



6631 



6632 



6633 



6634 



6635 



6636 



3148 



3149 
; 3153" 



6639 



6640 



6641 



[3154 



6642 



6643 



6644 



6645 



13155 6646 

3156 6647 

3157, 6648 

13158} 6649 
3I59J 



29678441 2966477 



2967994 2967878 



2968422 2968808 



_12Jbp 
_1368bp 
1J7bp 



3 



2968808) 2969827 



387bpl 



2969853: 2971022 



2971036 2972076 



2973224 2972079] 



2973815 - 297324 9 
29739801 2974219 



2974219 2974401 



2974486 2975610 



2975573 



2976543 



29763791 



_ip20bp I 

1170M 1 I 

_1041bPi 

J146bpr _1 

567bpr " 

2#)P, 



9 fctWlltJ. 

11 1 'I83bp'r' 
0 Ii 25bp| " 



2977793 



807bp, 



-4- 



2978663 



2978756 



2979001 
2981837 



29778661 



297899^ 



2980134 



2980200 



2982479 2982042 
2983 698, 298251 4 
'2984559! 2983TO6 



2986560 2984563 



2986758 2988183 



J25Jbp 
_798bp 
243bp 
li34bpl 



_1638bp 



438bp 
Ii85bp] 



bpT 

bp)' 



1 



_ 654bpl 
i998bp1 



2988865 2988233 



29900641 29888jS5 



2993305' 2989973 



142^8bp| 
" 633bpr 
1200bp. 



6650 



3160: 6651 



1 1 66 52 
gT 6653 



3161] 

Jm 

[3163: 6654 
316^^1 6655 



2993940 2993305 
2995424[ 2993940 



2996809 



3333bp| 



2997170 



J485bp' 
1 044bpl 
2161 



2995766, 

2997385^ 

2997706 } 2997500 i_207bp; 
29977071 29?78'95. 1895p] 
2 6Ttp| 
927bp 



2998242' 2997982] 



m - 
lafbSr ■ 

! 6Tbp| 



,31651 66^ 
[ 3166}' 6657 
3167Q658_ 
■ 3t68f 

'OUT 



6659 



6660 



2999473 29985 47! 
3000219 2999497. 
3001558 3000260 
3001531 30 02445 ! 
30 02511 3Cbl56 i; aaiopj 
3003254] 30024721 " 783bp; 
13005181 1 3003499 1683bp| 
3005564 3006934' 137ibp[ 
npOtOIOj 300 839Sr~T 386bp! 



915bp, 
951bp|_ ; 



i -' - 



—I 



[0 13 6] 
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mil# 2000-3104457 



#2000—159162 



[^9 0] 



m i-9om 



* ^ 




(nl) 


(nt) 


ORF=ft 
(nt) 


db Vy5=- 






' !■■ 


3170 


€561 


3008708 


3008472 


237bp 








3171 


6662 


3009223 


3008768 


4S6bp 










3179 


D00« 


3008789 


3009322 


534bp 










3173 


0004 


3(HI9393 


3009626 


234bp 










J 1 r 4 


0000 


3011258 


3009729 


1530bp 










J 1 r 9 


0000 


3011824 


3011261 


564bp 










41 to 


OOOf 


3012867 


3011827 


1041bp 






i 


31 r f 


6668 


30138S6 


3013125 


732bp 












3178 


6669 




3013856 


747bP: 






•3179 


6670 




3015843 


I209bp 






; 3160 


6671 




3015846 


1323bp 






; 3181 


6672 


3017335 


3019239 


1905bp 








3182 


6673 


3019453 


^3019364 


90bp 












3183 


6674 


3020628: 3019561 


I068bp 












3184 


6675 


3021221 


3020580 


642bp 












3185 


6676 


3022012 


3021227 


786bp 












3186 


6677 


3021849 


3022049 


201 bp 












3187 


6678 


3023004 


3022132 


873bp 












3168 


6679 


3023919 


3023017 


903bp 












3189 


6680 


3024398 


3025372 


975bp 












3190 


6681 


3025571 


3026158 


588bp 












3191 


6682 


3027318 


3026161 


11S8bp 












3192 


6683 


^3027580 


3028182 


603bp 








3193 


6684 


3028236 


3028910 


675bp 






3194 


6685 i 3028897 


3629052 


156bp 




3195 


6686 


3029493 


3028903 


S91bp 






3196 


6^7 


3029523 


3029801 


279bp 






9 107 
419/ 


6688 


3030080 


3029721 


360bp i 






nan 


6689 


3030359 


3030120 


240bp 










3199 


6690 


3030174 


3030554 


381 bp 








3200 

39hi1 


6691 
6692 


3030688 
3032167 


3031998 
3032072 


1311bp 
96bp 










39n9 


6693 


3032275 


3033882 


1608bp 












6694 


3034306 


3034124 


183bp 








1 


3204 


6695 


3034972 


3034880 


93bp 










: 3205 
= 3206 


6696 
6697 


3034200 
3036775 


3035456 
3035459 


1257bp 
1317bp 








3207 


6698 


3037430 


3036864; 567bp 








3208 
3209 


6699 
6700 


3037694 
3038191 


3037930 
3038961 


237bp 
771 bp 








3210 


1 6701 


3040700 


3039012 


1689bp 






3211 


6702 


3041951 


3040767 


1185bp 








3212 


6703 


3042013 


3042456 


444bp 




3213 


6704 


3042522 


3042722 


201 bp: 




3214 


6705 


3042679^ 3045807 


3129bp 




3215 


6706 


3045815 3046009 


195bp 






3216 
3217 
3218 


6707 
6708 
6709 


3047313 3046141 
3047072 3048067 
3048077 3049498 


1 1 73bp 
996bp 
i422bp 




• 




3219 


6710 


3050839 


3049475 


1365bp 








3220 


6711 


3050541 


3051209 


669bp 








3221 
: 3222 


6712 
6713 


3051213 
30S39iO 


3051983 
3052081 


77ibp 
183Dbp 








3223 


6714 


3054772 


3055788 


ibi7bp 








' 3224 


6715' 


3055882 3055775 108bp 








3225 


6718 


3055886 


3056650 


765bp 








'3226: 6717 


3056632 3b5733i5 YOSbp 








13227 


6718 


3057347 


3059662 


2316bp 









[0 13 7] 



10 9 



miiE# 2000-3104457 



#2 000-159162 



1] 



3228 



3229 



6719 



(nt) 



6720 



323Q; 6721 



3231 6722 



3059670 



3060752 



3062946 



306n99' 



(nt) 
3061114 



ORFft 
(nl) 

1083bp 



! (X) 



<« i 



363b^ 



3061399 ~ IS48bp 



3232; 6723 3070021 



3233 1 6724 j 3071 1 Stf 



32 34 6725 1307 1663 
323S. 6726 . 3073639" 



3236] 6727 j 3074094 



3237T 6728 ! 3074066 



3238! 6729 



13239 6730 



;3240 j 6731 
I 3241 1 6732" 



3Q76S81 



3078824 
3079867 



; 3242 6733 



1 3243 6734 



[32 44 673 5 
3245 



3246 
3247 



6736 



6737 
6738 



3248 6739 



3249 
3250 



3251 



6740 



6741 



6742 



3252 



3253 



3254 



{3256 
3257 



'3258 



325^ 
3260 



3261 



6743 



6744 



6745 



6746 



6747 



6748 



6749 
6750 



,3262 



13264 
3265 



fi751_ 
6752 



3080394 



3062970 4830bp 



3068162 I860bp 



3070233 927bp, 



3071166 498fap 



3071669 1971 bp 



307387 6 2l9b p 
307S466I 1401fap 



-1 



3075559 



30767341 



30788721 



J 02 3 bp 
2091 bp 



3082360 



3082486 



308443a 



3079867 
3080363 



3083979 



99ibp 



528bp 



1998bp 
1494bPi 



3085219 



308S280 ] 
3088322 



30839 54 477bp 



3084443 777bp 



3088350 
3092305 



30870 B 7 17 Mbp^ 
30871201 12 b3bp 



3093194 



3094078, 



3095392 



3095425 



3096330 
'3097442 



3097897 



3098591 



3090683 2334bp 



3090779 1S27fapl 
3092361. 834bp 



3093194 



3094097 



3096306 



885bp 



1298bp 



_-.t 



3097442 



3097783 



3M77M1 
3097923 



3099541 3098597 



3099575 3100717 



3100717 3101445 



882bp 



lltlhpl 
342bp^ 
99hp! 



94Sbp 



1143bp 



Zpbp^ 



6753 



6754 



6755 



3266 



3267 



J756 
6757 



6758 



3268 i 6759 



32691 6760 



3271* 



6761 



6762 



, 3272 
13273 



'3274 



_6763_ 
6764 



3 101882,3101763 1 J2qbp 
3101546 31027871 1242bp 



3102913 310378? 
3103807 31P42J1 
3105738 



3104425 



3106989 



3107788 



3106072 



.870bp 



46Sbp 



31069701 



3108150^ 
3109870 



3109864' 3110022 



3110271 3110396 



1314bp 

_Jil8_bp _ 
8i9bp; 
1389bpl 
310973 3' laab p 
159bpj 



31095381 



L-i.- 

4.: 



4- ; - 



-t---:4 



3112339 3110483 



3113421 3112468 



3275 



[3271^ 
13277 



6765 3113638, 31154131 



6766 3115426 aft6Q6TT 



15 9bpj 
'llebpT 
I857bp] 
9S4fa"p 
1776bp 



6767 13116098^ 3116640" 



6768 



31166S 9 3117351 

3276| 6769 3 1 173 55T3 118140 
rt 311 



3279 r 6nO 31182071 3119601 



3280 6771 
3281" 6772 



i 326 2 6773 



3283 6n4 
, 3 284 6 775 
3285 6776 



1119639]J120898i 
312f382tii2i53lt 
5T31 



31 2154813 121928 
312214 8, 3122011; 
31 24191 1 3122 5751 
3124905! 3124360 



J3J5bp^ 
543bpr^ 
693bp, 
7|6bp_ 
i39Sbp 
1260bp|" 
ISdbpT 
38lbp 
" USbpT 

leuSn 

546bp 
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,..1 



-:.J 
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3288 
3289 



3230 



3291 



3292 
3293 



n 1-92 « 



BE) 
6777 



(nt) 



(nt) 



ORFft 
(nt) 



6778 



3125317 1 3124916 4 Q2hp 



6779 



6780 



6781 



3U S3621 312SSU IS Ohp 
3126164 312 5 514 6Sifap 



I (S) 



it) 



3126411 312701 0 60Qbp 



3127405 



6782 3128442 



6783 3128511 



3294 



6784 3130645 



3295 



3296 
3297 
'3298 



6765 : 3129804r 



3127292 IMbp 



3127513 930b p 



31 29758 124abp 



3130511 



3131414 



6766 ; 3132939 3133049 



6787 



6788 



j 3299 



3300 



3301 
3302 



6789 



6790 



6791 



3303 



3304 



3305 
3306 



3307 



3308 



6794 



6795 



679S 



6797 



6798 



6799 



3309 



3310 
3311 



3312 



J313 
3314 



6801 



3133047 3131527 



3133134 3133766 



135bp 



mm 



1 611bp, 



lllbp 
1521fap 



633bp 



3135359 3133797 "l56 3bp 



31353 18: 3135771 4S6 bp 
31365101 313S87 5 636bp 
3136612 
3138430 



3138099 
3137303 



3138649 



31385001 



1488bp 
588bp 



3139474 3138653 



3139670 



3 141611 
3141988 



3143531 



3140971 



150bp 



822fap | 



1302bp 



3140904 708bp 
3141728 "261bp 



3142473 



3144501 



3143515 



6602 



6803 



6804 



3315 



3316 



3317 



3318 



6805 



6806 



6808 



3319 



3320 
3321 



.3322 



6809 



6810 



6811 



6812 



6813 



6814 



6815 



6816 



3144605 3145645 



3147952 3148206 



3149833 3149943 



10 59bp 



987bp| 



1041 bp 



_255bp 



lllfap 

31S1163 3 1513 0 6 144hp 



3151594 



3152223 



3152432 
3154785 



3154836 



3151388 



3151861 



207bp^ 
363bp 



3153847 1416bp 



3153913 



31567161 



31S6400 



3157392 



3157490 



3154988 
3155265 



3156753 



3156325 



3157242 



873bp 



1S3bp 



14S2bp 



3S4bp 



3157806 



3157498 



31S8083i 



6817 



3327 6818 



3328 6 819 
3329' 6820 
3330 6821 



3153060 



1159892 
3160235 



3158853 



3158944 



3159100 



1068^ 
249hp l 

lp9bp; 
771 bp 



3160438 



117bp 
798bp 
204bp 



3160835 31610 20 186fap 



3331 
3332 



6822 
6823 



3333 
3334 



3335 



3336 



6824 



3160707 
3161238 



3 161866 
3162033 



3161084 
3161720 



3162108 



3163002 



6825 3163752 



6826 



6827 



3337 
3338 
3331_ 
"3340! 



6828 



6129 
6830^ 
6831 



3162871 



3161701 
3162877 



3163093 



3163908 



)78bp 
483bp 
243bp 
3i3bp 
126bp 



3166042^ 1163808 
31664 56 3166286" 
3167188 



3166997 



3341 6832 



3342 6833 



3167665 



3168420 



3167758 



3166469 



3167665 



3168585 



316868813169359 



illiss 

. 3343 6834 [ 31 6 94331 3 170911 



660bp 
1038bp 
2235g; 
mbp 
192bp" 
J19'7bp 
756bpl 
" 828bp 
_672bp" 
1479bp 
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ss 
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(nt) 


(nt) 


ORFS 
(nt) 


db -^y^ 




— «t 

\*/ 


(« 




* M) 


















3344 


6835 


3170929 


3171048 


120bp 










3345 


6836 


3171273 


3171635 


363bp 













3346 


6837 


3172621 


3171638 


984bp 











3347 


6838 


3173108 


3172929 


180bp 










3348 


6839 


3173014 


3173484 


471bp 












3349 


6840 


3173643 


3173876 


234bp 













3350 


6841 


3174085 


3174399 


315bp 












3351 


6842 


3174895 


3174995 


102bp 












3352 


6843 


3175009: 3174803 


207bp 












3353 


6844 


3175046 


3176920 


I875bp 












3354 


6845 


3177193 


3177501 


309bp 












3355 


6846 


3177702 


3177544 


159bp 












13356 


6847 


3178577 


3178131 


447bp 




— 








3357 


6848 


3178628 


3178891 


264bp 












3358 


6849 


3178987 


3180411 


1425bp 













3359 


6850 


3181123 


3180965 


159bp 










3360 


6851 


3181193 


3180570 


624bp 








3361 


6852 


3182885 


3181356 


1530bp 


SP: 

AL049826 


Streptomyces 
coelicolor cosaid 
H24: SCH24.33. dnaB 


53. 5 


8a 9 


repi icative DMA 
hel i case 


3362 


6853 


3183488 


3184003 


516bp 












3363 


6854 


3183946 


3183497 


450bp 


gp: Z80775 


Hycobactertun 
tuberculosis H37Rv 
Rv0056 


57.3 


82. 7 




3364 


6855 


3184680 


3184006 


675bp 


SP: 

AL049826 


Streptomyces 
coeticolor cosaid 
H24; SCH24.29. ssb 


56.2 


69. 1 


single-strand 
binding protein 


3365 


6856 


3185016 


3184720 


297bp 


Bp: Z80775 


Uycobacterium 
tuberculosis H37Rv 
RV0053 


67.4 


84.2 


ribosomal protein 
S6 


3366 
3367 


6857 

68Si9; 


3185276 
3185555 


3185136 
3T85367 


^^^'*''ALb22118 

f89bp*gp: " 


HycobactertciQ 
leprae cosaid 
B1913: HLC81913.22C 


4a 5 


68l0 


transmembrane 
protein 


3368 


§859 




3JL855S5 


14S8bpgp: 










3369 


6860 


3189220 


3187061 


2160bpgp: Z80775 


UycobacteriuB 
tuberculosis H37Rv 
RvOOSO. ponA 


51.2 


75l7 


penici 1 1 in-binding 
protein 


3370 


6861 


3189704 


3189315 


390bp 










3371 


6862 


3189896 


3190366 


471bpgp: Z80775 


Vycobacteriua 
tuberculosis H37Rv 
Rv0042c 


35. 1 


65.0 




3372 


6863 


3190397 


3191338 


942bpgp: Z79702 


Hycobacteriuo 
tuberculosis H37Rv 
Rv219c 


29.7 


61.8 




3373: 6864 


31913731 3191867 


495bpsp: 










3374 


6865 


3192261 


3191941 


321bpgp: Z95555 


HycobacteriuB 
tuberculosis H37Rv 
Rv3592 


6a 2 


79. 6 




3375 


6866 


3193220 


3192285 


936bp 


Sp: 

AE00I333 


Chlamydia 
trachooatis yceA 


36. 1 


64. 8 




3376 


6867 


3194533 


3193271 


1263bpgp: Z99111 


Baci 1 lus subti fis 
yknZ 








3377 


6868 


3195222 


3194533 


690bpsp: Z99111 


Baci 1 lus subti 1 is 
yknY 


56.6 


81 3 


glutanine transport 
ATP-bindIng protein 


3378 


6869 


3197214 


3195229 


1986bp;sp: D90915 


Synechocystts spi 
PCC6803 

ORF_IO:sM0141 


21.9 


48. 8 
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3379 



33^ 
3381 



3382 



3383 



3384 



3385 



6870 



6671 



6872 



mm 

(nt) 



(nO 



ORF& 
(nt) 



1-94 S 



CO 



3I9743I 3198519 10B9bpBP: Z8077S 



3199206 



3200705 



6873 3201773 



6874 



6875 



6876 



3386 



3387 



3388 



3389 

3390 
3391 



6877 



3201916 



3198601 



3199221 



3201279 



3202731 



Hycobacteriuo 
tuberculosis H37Rv 
ltv0046c 



606bp 



1485bp:gp: '_ 
495bpgp: U18769 



816bp 



6p: 

AL021246 



3202971 3204119 
3204r75- 3aM74r 



1149bp AE0Q0418 
573bp'gp : 



3205223 3204750 474bp 



6878 3206251 



6879 t 3208665 



6880 3206868 



6881 
6882 



3392 



3393 



3394 



6883 



6884 



6885 



gp: 

AF047839 



3205241 
3206775 



1011 bp 
Tllbp 



8P: 

AF050114 
8P: 



3208043 1l76bp 



3208298 3209473 
3211205 3209724 



Haesophilus docreyi 
fine tangled pi 1 1 
■ajor pi I in subuni t 

gen? 

Kycobacteriua 
tuberculosis H37Rv 
Rv2464c 

Escbertchia coii 

J±tX: 

Pseudoalteroaonas 



Pseudooonas sp. i7 
alginate lyase gene 



Hycobacteriun 
gp: Z97050>tuberculosis H37Rv 
;Rv0191 



3211855 3211265 



3212582 



3395 


6686 


3396 


6887 


3397 


6888 


3398 


6889 


3399~ 


6890 


3400 


6891 


3401 


6892 


3402 


6893 


.3403 


6894 


3404 


6895 


3405 


6898 


3406 


6897 


3407 


6898 


3408 


6899 



3212607 

3215230 

3216778 
3217234 



3217258^ 



lUSbpgp: U1948S 
^^2bpi[|-o,„2 



3211923 



3213950 



3213953 

32T5276 
3216905 



3217347 



591b p gp : 
66bbp gp: 



1344bp 



gp: 

AEOO0137 



B. stearothermophi lu 

* mil c ac id gene 

faernotoga aaritlu 
section 34 of 136 



1278bpgp: 090753 

T5b3bp"g p: 
330bp 



3217796^ 3217476 



3218012 3218620 
3218796 3219719 

3219797 

3223108 
3224733^ 3224011 

3225573 3224737 

3226706 3225582 
32277081 3226929 



91lbp 
32ifap gp: 

609bpgp: D90737 

924bp^: ^ 

3063bpgp: Z80775 



l429bp 
378bp 

723bp 



Escherichia coli K- 
12 W:i65S section 

?7_<>t 400 

Escherichia cbli 
ORF_IO:o244«9 



Escherichia coli 
0RF^ID:o228t6 

Hycobacteriun 
tuberculosis H37Rv 
Rv0041 



gp: 

L31763 



gp: 

AL035591 



"^**pS600911 

"«'»*>AJ224977 
780bpgp: U70214 



Oichelobacter 
nodosus vapl 

Streptoayces 
coel icolor cosnid 
C54;SCC54 19 
iMetbanobacteriun 
' t hernoautot rophi CUD 
section 117 of 148 
iSphingoaonas spi 
strain RI5 gtdA 
sifflilar to E coli 
YiaJ 



man. 

Of) 



mm 



77. 8 9a 0 



45.7 



4a 8 



71.0 



6& 1 



47- 5 66- 6 



fine tangled pili 
■ajor pi tin subuni t 



DMA glycosyiase 



42.2 
44.6 



67. 1 



72. 9 alginate lyase 



32. 91 6& 3 



transoembrane 
protein 



<iA A An Q enzyn» (EC 

. . 1 1 1 M) 

26. 3 60. 5 



42.2 
27. 3 



71-9 
54. 5 



37. 6 68. 3 



66. 1 



p, - leucyl-trna 
** synthetase 



55.8 
31.6 53.8 



virulence- 
81. 4 associated protein 
I 



36. 1 7a 2 



36. 21 64 3; 



:ring cleaving 



27. 2 61. 7 



di oxygenase 



[0141] 
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Streptonyces 
coelicolor cosnid 
J21:SCJ21. 17c 




m 1-95 m 



Acinetobacter spl 
A0P1 benK 



Streptonyces 
coelicolor cosaid 
E29; SCE29. 14c 



00 



Treponema pal lidiin 



Brevibacteriim 

actofernentua trp E 
Corynebacteriaa 
glutaaiciuD ATCC 
21850 trpD 



IrevibacteriuB 
la ctoferaentuB trpC 
Brevf bacteriini 
lactoferaentuB trpB 



Streptoayces 
coelicolor cosaid 
i21;SC J21. 18c 
ytreptoayces 
coelicolor cosaid 
H10; SCHia 11 
Streptoayces 
coelicolor cosaid 
iH10:SC Hia 12. 



Hycofaacteriua 
saegaatis qcrA 



Bacillus subtiMs 

Streptoayces 
coel icolor cosaid 
4B5: SC4B5l 06. 
Str^toayces 
coelicolor cosaid 

11;SCi11. 36c 
Streptoayces 
gp: 1118263 coelicolor Plasaid 
SCPI aar 

Bact I ius subtil is 



gp: D84432 ' 



3431 
§32 

3434' 



32S1844 3251492 
3251960; 3251769' 
3252326: 3252159 



'6924 . 

6925 3252797 3252669 



648bp:gp: 

1 53bp gp : 
192bp~gp: 
168bp'gp: 
129bp 



3435: 6926 3252709] 3253508 798bp gp: Z97193 



Baci I Ius subti I IS 



llycobacteriuB 
tuberculosis H37Rv 
Rv1882c 



33.7 
31.2 



(X) 



31.4 

9a 2 

9^4 

97.3 
97.6 
9& 1 

66. 6 
59.9 
45.7 

24.4 

35. 3 
40.4 

S^9 
34.0 

41l| 

42. 3: 
41.2 



33. 3! 



66.5 
6a 1 

6a 6 



benzoate transport 
protein 

salicylate 
hydroxylase 



9a 8 ryptophan operon 



anthranilate 
9a 4 phospho r i bosy 1 1 rans 
ferase 



9a 3 tryptophan operon 



97. 9 tryptophan operon 
97.2 tryptophan operon 



S6 S '"*^sral eenbrane 
* protein 



7a 0 

76.2 

5a2 
63. 9; 



ABC transporter 
ATP-binding protein 

ABC transporter 
aeobrane-spann i ng 
protein 
Sieske iron-sulfnr 
protein 



71. 3 



7a 1 



transaeabrane 
protein 



54 6 



7a 4 



aethylenoaycin A 
resistance protein 



7a 7 



7a 8 



|2. 5-dichloro-2. 5- 
61. 2;cyctohexadtene-1. 4- 
i ^ iol dehydrogenase 
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tt) 


(nl) 
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ORFfi 
(nt) 


db 




PI— It 
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mm 






















3436 


6927 


3253550 


3253765 

_. .. . 


216bp gp: 


282004 


R. erythropolis im 


63.3 


87. 8 


20S proteasone 
structural genes 


3437 


6928 


3255442 


3253850 


1593bp gp: 


Z99106 


Bacillus subti lis 


- 

4a 8 


- 

74 9 


d i— tr inenl i rifi ARC 

transporter 
Cfiesibrane protein} 


343ft 


6929 


3255575 


3255745 


171bp 








- • — •- 






3439 


6930 


3256441 


3255770 


672bp.gp: 










i 


3440 


6931 


3257399 


3256497 


903bp 


^016258 .Arthrobacter sp 


75l6 


89. 2 


hydroxyquinol 1. 2- 
d i oxygenase 


3441 


6932 




3258529 


3257429 


llOlbp 


bp: 

ABO19032 


Ralstonia eutropha 
plasioid PENH91 DNA 


43.0 


75. 5 


chlorocatechot 
degradative operon 


3442 


6933 


3260140 


3258587 


1554bp 


8P: 

AB007638 


Baci 1 lus subti lis 
genomic DNA 
cqataining 


42. 1 


74.5 




3443 


6934 


3260073 


3260162 


90ttp 


8P: 


Z99106 


Bacifrus subti lis 
coaplete anyE-srfA 


27. 9 


67-6 


transcriptional 
regulator 


3444 


6935 


3260534 


3262015 


1482bp 


8P: 


D90&05 


E. CO 1 i genoD i c 
0RF_IO:o314«10 


27. 1 


55. 7 








3262075 


3263247 


1173bp 














■ M40 


o<f«r 


3263263 


3264141 


879fap 




r 






3447 


6938 


3264168 


3265172 




Sinorhtzobinfl 
nelitoti idhA 


45.9 


74. 9 


■yo- inositol 
dehydrogenase 


3448 




3265210 3266292 


1083bp 


gp: 


Z99118 


Baci Mus subti lis 




64 2 opine cataboliso 


3449 


6940 


3266629 


3271119 


4491 bp 


gp: 


Z9912I 


Baci t lus subti Its 
yvfiB 


31 3 


62.7 




3450 


6941 


3271418 


3272503 


1086bp 


8P: 










3451 


6942 


3274100 


3272589 


I512bp 


gp: 


Y12537 


^ glutanicum proP 




loa 0 




3452 


6943 


3275257 


3274514 


744bp 












3453 


8944 


3275615 


3275719 


lOSbp 














: 3 4(54 
^3455 


p4S" 
6946 


3276596 
3281634 


3275628 
3276697 


969bp 
4938bp 


8P: 
8P: 


Y18605 


ycobacteriun bovis 
BCG 




514 


80. 2 


variable region 
RvOI _j 


3456 


6947 


3281686 


3281 826 


141 bp 














3457 


6948 


3282198 


3281692 


507bp sp: 


U15182 


Hycobacterium 
leprae cosmtd 
B2266. 


34.8 


61.0 




3458 


6949 


3282972 


3282373 


600b'p^~: 


X73124;a subtil is ipa-52r 


5Ql 4 


76. 8 




3459 


6950 


3282768 3283127 


360bp 


gp: 


Z99121 


Bacillus subti lis 
complete genome 
(section 18 of 21) 


46. 3 


70. 1 




3460 


6951 


3283167: 3283409 


243 bp 














3461 


6952 


32843351 3283499 






Y12537 


C glutamicum~proP~ 


29.9 


62. 3! 


3462 


6953 


3285450 


3284425 


1026bp 


gp: 


D90899 


Synecbocystis spi 
PCC6803 fees 


38.8 


67.0 




3463 


6954 


3285481 


3286602 


1122bp 


SP: 


X&2373 


S. coel i CO lor 0RF2 


31.9 


60. 5 


hydroxyacyl-CoA 
dehydrogenase 


13464 
,3465 


6955 
6956 


3286648 
3287323 


3287031 
3287105 


384bp 


8P: 
8P* 












3466 


6957 


3288216 


3287419 


798bp 




X73124 


B. subt II is genoatc 
region 325 to 333 


46. 2 


75. 5 




3467 
3468 


6958 
6959 


3288291 
3288711 


3288635 
3288911 


345bp 
201 bp 


8P: 
gp: 


Z99121 


Baci II us subtiTis ~ 
complete genome 
section 18 of 21 


41.8 


70. 1 




3489 


6980 


3289341 


3288997 


345bp gp: 


Y11043 B. subti lis azID 


36. 3 


branched-chain 
65. 7 amino acid 
transport 



[0 14 3] 
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C^9 7] 



m 1-97 S 



Bcyy : 

oa 


e9i« 


(nt> 


(nt) 


ORFft 

(nt) 


db -7^^ 




(%) 


mm 

(%) 


mm 




















44/ U 


o90l 


3290047 3289337 


7nbp 


gp: U32846 


Haeoophilus 
influenzae Rd 
section 161 of 163 


33. 6 


65.5 


3471 


6962 


3290653 


3290051 


603bpgp: Z80233 


Vycobacteriuo 
tuberculosis H37Rv 
RvO038 


44. 1 


74 9 




3472 


6963 


3292331 


3290649 


1683bpKp: Z94121 


Hycobacterimn 
tuberculosis H37Rv 
Rv3907c pcnA 


64.5 


85l7 


|IU t J III! !• 1 Cw 1 1 U C 


3473 


69S4 


3292908 


3292636 


273bp 




. 


- 




3474 


6965 


3292558 


3293523 


966bpgp: Z94121 


flycobacteriua 
tuberculosis H37Rv 
Rv3908 


43.6 


69l2 




3475 


6966 


3293523 


3296033 


2511bp 


gp: Z94121 


Mycobacterlua 
tuberculosis H37Rv 
Rv3909 


25.8 


54 3 


- 


:3476 


6967 


3296089 


3299430 


3342bp 


gp: Z94121 


Hycobacteriua 
tuberculosis K37Rv 
Rv3910 


35. 7 


6a 1 


membrane bound 


3477 


6968 


3299594 


3300289 


696bp 


gp: 

AL049826 


Streptoayces 
coel i col or cosoid 
H24: SCH24 14c. 
sigT 


35. 1 


61. 2 


IWA polyaerase 
Sigma factor 


3478 


6969 


3301329 


3300145 


118Sbp gp: 




, . . 






3479 


6970 


3300385 


3301 347 


963bp 


gp: 

AF023161 


Hycobacteriua 
soegnatis trxB 


67.5 


86. 6 


thloredoxin 
reductase 


3480 r 6971 


3301384 


3301755 


372bpep: i14736 


Anabaena sp. trxA 


47. 7 


77:6 


thioredoxin 


3481 ; 6972 


3301781 


3303022 


1242bp gp: 


Mycobacterium 
tuberculosis H37Rv 
RV3915. CVlH 


51.0 


75l4 


hydrolase 


•3482 


6973 


3303642 


3303025 


618bp 


gp: 

AL021426 


Bycobacterius 
tuberculosis K37Rv 
Rv3916c 


34. 4 




5a5 




3483 


6974 


3303589 


3303681 


93bp 












3484 


6975 


3304813 


3303662 


1152bp 


gp: 

AL021426 


1 

Uycobacteriua 
tuberculosis H37Rv 
Rv3917c 


all. o 


67.5 




3485 


6976 


3305790 


3304861 


930bp 


gp: 

AL021426 


Hycobacteriua 
tuberculosis H37Rv 
Rv3918c 


6^9 


8Sl4 




3486 


6977 


3305811 


3305909 


99bpr 








i 


3487 


6978 


3306558 


3305890 


669bp 


gp: 

AL049826 


Streptosiyces 
coel icolor cosisid 
H24; StH24. 07 


SZO 


79.7 




3488 


6979 


3307658 


3306708 


951 bp 


gp: 

AL021426 


Hycobacteriua 
tuberculosis H37Rv 
Rv3921c 


44 7 


75.4 


oembrane protein 


3489 


6980 


3308395 


3307997 


a99bp 


gp: 

AL021426 


^Mycobacterium 
tuberculosis H37RY 
Rv3923c rnpA 


39. 7 


7a 6 


Ribonucleasep 
protein cooponent 


3490 


6981 


3309069 


3308848 


222bp 












3491 


6982 ~ 


3309054 


3309347 


294bp 












3492 


6983 


3309408 


3309265 144bp 








! I 



[0 14 4] 

1$?^^^A ( Corynebacterium glutamicum ) ^V>ti?Si^^^%<Z)MlSO R F S: D 
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"f-V ' ^JV^ ^ ^ J:-, ( Corynebacterium glutamicum ) e)#}t^'fe^fiD N A 

:^^m<D:^V Uyt^}^lt. B^mW^}i (expression modulating fragme 
nt, jeATEMF i:IIg|H-r<5) ^^^^t^o EM F Hit. f^t&nTlgtC^M^tlTbO 

-So mmn^^z.mm^nt=.m^^}<Dmm^mm•ts^ tit. emf®#^e{cj:v 

^) ^ • 2^ ( Corjfnebacterium glutamicum ) ^(PA^'r^) 

feSo t. t^it^^(D EM F ^ PKK232-8 ; Amersham Pharma 

cia Biotech^tM) {cJ:U, l^^fe<ktJtM*'? nflg-^fe-So 

^iSStl-Sm^^ (M;^lSy Ji^y-ARNAit'S^ : GenBankr ^ -fe »y a 
#M16175, Z46753) ^ - > Sr^^T^fe^ tl 

S>f y^a:>^Ur--^a^^: #^¥5-5 6 7 8 2) (DigS@2^J$::$:5g^T' 
^hii^il^-D^nV :^J^^v^V U - ^'JV^ ^ ^ A ( Corynebacterium glutamic 
urn) ATCC13032t*>^f>^i^i&«@e3^J (iB3^J## 1 ) T^>f > b LT^^MS^^ 
b> ^(Z)±S^aP:S^ jeiR|g^^S^^^2 0 0:feV^b5 0 05^^^';r5=•K) 

at =fo (D & M ^ L r % ^ V ^ „ 

[0 14 5] 
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^St-lt. ^^E M F lZf^m-^mizmm^tlt=.iiM<D^!^m^(D O R F 
[0 14 6] 

etlU XFUIU SuperCosl i&,±, Stratagene^t^) , pUC18, pUC19, MlSmplS 
, M13mpl9 (JSA-L, Life Techno logies^±ig) , pBeloBACll [Mozoe>. Mol. Gen. 
Genet. 258:562-70 (1996)] , 7^^^ T ^^EMF ^^3!f^A^ ^ V TiZiBU ^ 
^-f^ \^^mm t.VXm-m^pE£3. pETll (je;jhStratagenet±$g) , pBAD, p 
ThioHis, pTrcHis i&s±. Invitrogenttig) , pKK223-3, pGEX2T (Jg^J:, Amersh 
am Pharmacia Biotech:^:^) , Mm^m^ME^iF^^^Mm^miZiSVfa-^V^ 
■/^ K^3gMi: l/T^3ig^pYES2, PPIC9K, pBlueBac4.5, pcDNAS.l. pSinRep5, 
pCEP4 (Je^_b, Invitrogen^t^) , pRev-Tre (Clontech:^:!^) , pAxCAwt (SMat 

[0 14 7] 

{.=El/^aL^— • ^U~~y'iff$zm.. ^3<fctF. SpectorP,, Cells/ a laborato 
ry manual. Cold Spring Harbor Laboratory Press, 1998) ] „ ^i^^^lli. 
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JV^t^^M, ( Corynebacterimn glutamicum) <D>?f 7 ACDO R FlC J; U =l— F$4X 
^jKU K®ft&, :^mm(0'^V Uyt-^F^J:Xf^(Dm}i^^m't^t=.i^ 

K S: ^Mi- -5 «?)^ fc M V ^ s :i -e ^ s c 

[0 14 8] 

^>^^ KS:^-^-r-5o :*:5g^®3J<U'<y5^Fi:tTtt, ±IHO R F ic J: U a- K 

$:txS;}<U'<:;^5^ K^jb^felf e>t^So t.r^. @B^i§#3 4 9 3 — 6 9 8 3 

ti-5 0RF(Z>T^ >^m@23nflcfeVNT ie4J:(Dr^ y^*^:^^, Sil*fcl±#iin$ 

^l/:?r:a.^— • A^ytUV—, Nucleic Acids Research, 10, 6487 (1982), Pro 
c. Natl. Acad. Sci. USA, 79, 6409(1982), Gene, 34, 315 (1985), Nucleic A 
cids Research, 13, 4431 (1985), Proc. Natl. Acad. Sci, USA, 82, 488 (198 
5)^{C|B«OM#M65^M#A^$:«VAr, m^ltmm^^S 4 9 3-698 

y^T'$>^z:i:AW^ bV^„ i:<C ig^J||#3 4 9 3 — 6 9 8 3 

tis#T ^ y mmmt'pfjt < i: 6 o %jgA_h. mmit s o YoSi±. mz 9 s %&, 

[0 14 9] 
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[0 15 0] 
[0151] 

r ti ^ © D N A SlT>Hr S: ^ ^ ^J' ^ - <D :/ n ^ - - ® T^tc# A-r ^ 

^^mi:bT». mm. mm. mmmm. B&mm. m<^mm^. Bmtit 

[0 15 2] 

- K -r -5 D N A 5: b T ^ ;t ^ ^ ^ - tfJ S oTIg & 

^^-^b'J-^* tlT VNT =b J: V^„ 
[0 15 3] 

LTli, =1 y :^^A^5^U ^7/^ • ^ ( Coryne 

bacterium glutamicum ) -e^i^nTIb^^^ ^ — ^'■^X ^ K'Cfe-SpCGl (#^Bg57 
-134500) , pCG2 (#|gBB58-35197) . pCG4 (#g§BS57-183799) . pCGll (mm 
Bg57-134500) , pCGllG, pCE54, pCBlOl ( V^■rtl=b#|gHS58-105999) , pCE51, 
pCE52, pCE53 [V^■f tltiMolecular and General Genetics 196:175-178 (19 
84) ] , pET3. pETll (je^JtStratagene^±$g) . pBAD, pThioHis, pTrcHis (Jg^Jt 



12 0 



ffiiE# 2000-3104457 



#2000—159162 



, Invitrogen^t^) , pKK223-3, pGEX2T (Jg^Jt, Amersham Pharmacia Biotech^t 
m) ®ft6> pBTrp2, pBTacl, pBTac2 ( VN'Ttl^f'^- U >5tf- V >>'\H' A^tSg J; V 
rtIK) . PSE280 (Invitrogen?±$g) , pGEMEX-1 (Promegat±|g) , pQE-8 (QIAGEN 
^SS) , pKYPlO (#^Hg58-110600) . pKYP200 [Agric. Biol. Chem. , 48, 669 
(1984)] , pLSAl CAgric. Biol. Chem., 53, 277 (1989)] , pGELl [Proc. Natl 
. Acad. Sci. USA, 82, 4306 (1985)] , pBluescript II SK(-) (Stratagene^l 
Sg) , pTrs30 [ Escherichia coli JM109/pTrS30 (PERM BP-5407) ^iJMW > 
pTrs32 [ Escherichia coli JM109/pTrS32 (PERM BP-5408) J:UM^] , pGHA2 [ 
Escherichia coli IGHA2 (PERM B^400) ^ijmM> #^HS60-221091] , pGKA2 [ 
Escherichia coli IGKA2 (PERM BP-6798) ^iJMM^ #g|HS60-221091] , pTerm 
2 (US4686191, US4939094, US5160735) , pSupex, pUBllO, pTP5, pC194, pEG40 
0 [J. Bacteriol., 172, 2392 (1990)] , pGEX (Pharmacia:^ig) , pKIi/yt^^jU 
(Novagentl^) ^ if S Zl ^ „ 

[0 15 4] 

i:v>„ m^lt. trp^o^-^- (Ptj.p) , lac:;^n^-^-. ¥^-:fU=^~^-. 
) , tac^n^-^-, lacT7>^D^-^-, let l-^U^E- ^ -(D ^olZA^m 

tc^ff-BSc^ $ tifc >^ n ^ - ^ - ^ % ffi v% s z: ^ -5 o 

[0 15 5] 

U3jfy-A^-^iB3^J-efe^$/-V-r>-^;i/^V (Shine-Oalgamo) mmtmik 
[0 15 6] 

m^mmULXlt. aii/a;U HTM, -fe^^TM, A^JVlT^m. •fUifA^'f- 



12 1 



aiiE# 2000-3104457 



#2 000 — 159162 



izM't^WL^%> M^lt. Escherichia coii XLl-Blue, Escherichia coli XL2- 
Blue, Escherichia col i DHl, Escherichia col i MClOOO, Escherichia col i KY 
3276^ Escherichia coli W1485, Escherichia col i JM109. Escherichia coli H 
BlOl, Escherichia coli No. 49, Escherichia col i W3110, Escherichia col i N 
Y49> Escherichia coli GI698, Escherichia coli TBI, Serratia f icaria , Ser 
ratia fonticola , Serratia 1 iquefaciens , Serratia marcescens , Baci 1 lus su 
btil is , Baci 1 lus amy 1 o 1 i guef ac i nes , Brevibacter imn ammoniagenes , Breviba 
cterium immariophi Imn ATCC14068, Brevibacter imn saccharolyticma ATCC1406 
6 , Corynebacter i urn glutamicmn ATCC13032, Corynebacterimn glutamicmn ATC 
C13869, Corynebacterimn glutamicmn ATCC14067 (IBMfll Brevibacter imn f lavu 
m) , Corynebacter imn glutamicmn ATCC13869 ([HMSl Brevi bacterium lactofe 
rmentum ) , Corynebacter ium acetoacidophi lum ATCC13870, Microbacter ium am 
moniaphi lum ATCC15354, Psendomonas put i da , Pseudomonas sp. D-OllO^^fe 

[0 15 7] 

n V :^ i7 ' V/V 5? ^ A ( Corynebacterimn glutamicum ) ^ fc It^ 

^tcEMF ^j^m-^m^jtv^mnzmm-t^'£^mt>^^^o m:^it. patekp,, Microbi 

ology 142:1297-1309 (1996) {C^#:M*^^$ tlT V%-g>„ 
[0 15 8] 

oc. Natl. Acad. Sci. USA, 69, 2110 (1972)] , N^^Xh^ (#ggHB63- 

248394) , ^;tl±Gene, 17, 107 (1982)-^MoIecular & General Genetics, 168, 
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111 a979)izmm(D:^mm^&if^^iiif^x^^^o 

[0 15 9] 

mM^m^Emmthxm^^^m^izit. mm^^^-nLx. mptit. pyes2 

(Invitrogen^fcig) , YEP13 (ATCC37115) , YEp24 (ATCC37051) . YCp50 (ATCC3 
7419) , PHS19, pHS15^$:fetf 

, PHO 5:;^n^-^?-, PGK:/n^-^-, GAP:;^n^-^-, ADHy 
u=e-9~. gal i^n^-^-, gal lo^n^-^-, n- h i/a ^^iKU ^ 
Ky''n^-^-, MFai yn^-^-, CUP i>''n^-^-^$:fetf s^i: 

[0 16 0] 

^^MflSilLTli, Saccharomyces M^ Schizosaccharomyces ^^ Kluyveromyce 
sM, Trichosporon M. Schwann i omyces M^ PichiaM. CandidaM^JCM"t"S^^ 
M;^li> Saccharomyces cerevisiae , Sch i z osacchar omyces pombe, Klnyver 
omyces lactis ^ Trichosporon pullulans , Schwann i omyces al luvius , Candida 
utilise If S r h -e ^ €> „ 
[0161] 

-ftl^^^e^^Z-ilfj^X^. m^li. ail^^ hnjKU— $/3>^ [Methods Enzymo 
1., 194, 182 (1990)] , >^^ain-:/vX [Proc. Natl. Acad. Sci. USA, 7 
5, 1929 (1978)) , W^V^^J^^ [J. Bacteriology, 153, 163 (1983)) , Pr 
oc. Natl. Acad. Sci. USA, 75, 1929 {197 8) mM(D:^^^^^$> if ^ ZL iltl^X'^ 

So 

[0 16 2] 

mmmm-^^^ti^rm\f^^m^izit. ^m^^^~t.vx. m:^it. pcdnas 

.1. pSinRepS, pCEP4 (Invitrogent±$g) . pRev-Tre (Clontecht±|g) , pAxCAwt 

i^mmi^m) . pcdnai, pcdms iy-mt/nm) . pAGE107 [#^^3-22979, c 

ytotechnology, 3, 133 (1990)) , pAS3-3 (#^5|22-227075) , pCDMS [Nature, 
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329 . 840 (1987)] , pcDNAI/Amp (Invitrogen^±Sg) , pREP4 (Invitrogen:^^ 
) , pAGElOS CJ. Biochem., 101, 1307 (1987)] , pkGE210^^:^\f^ 

[0163] 

ili^^X'^. Mxli, if-r h^:**n't?-f;i/X (CMV) <DIE (immediate early) MBi 
[0164] 

?i^Mi:LTtt, H h©*ffli|g"efe-5-^v;Wt (Namal»a) if;!/®*^!!^ 
T'^-SCOSMJiS, ^^-f ^->C • 7\A::^^-(Z)MJB§-efe-SCH0Mili. HBT5637 (# 
IIBS63-299) ^$!fetf fc*^7?^So 

A ^ ^ - <Dmx:^m tLxit. mmmmiz dna ^mxt 

[Cytotechnology, 3, 133 (1990)] , U (#^§^1^2-227075) 
, ^mym [Proc. Natl. Acad. Sci. USA, 84, 7413 (1987)] , Vir 

ology, 52, 456 il973)^^$>Vf^ :n tti^X ^ ^ . 
[0165] 

> • ^l/:3lr^^— * /t>f:^'ni/ — X Baculovirus Expression Vectors, A Labora 
tory Manual, W. H. Freeman and Company, New York (1992), Bio/Technology, 

[0 16 6] 
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M:^S^CfcV^TfflV^e>tl'5it'^^#A'<^^-i:LT^i. m:^lt. pBlueBac4. 
5. PVL1392, PVL1393, pBlueBacIII (i: =folClnvitorogen:Mig) ^^^if^ZLt 

[0 16 7] 

ographa californica nuclear polyhedrosis virus)^?:^ V^<2> 3. ii:i()'^'^^<5>o 

m&mS^thXlt. Spodoptera frugiperdJK D^MmVI^X & Sf 9, Sf21 [Bacu 
lovirus Expression Vectors, A Laboratory Manual, W. H. Freeman and Compa 
ny. New York (1992)] , Trichoplusia niCDfP^SfflJig'efeSHigh 5 (Invitrogen 

[0 16 8] 

(#^¥2-227075) , V^y 3i^t/By^ [Proc. Natl. Acad. Sci. USA, 84, 
7413 (1987)] ^Srfelfer i:*^"e^So 
[0 16 9] 

zfu^-^-tLxit. mmmm^X'^mx^^^(Dx$>nit\f^irti(D^(D^ 

M VAT m^lt. itj^y^ U-'e-ff^ ^^^/l^ (CaMV) (Z)35Sv^D^- 
[0 17 0] 

ffisi;^^ ^ ^ - (DmA:^m nvxim. mmmmiz d n a $:#A-r ^ ti 

liVA-rtl=fefflVA-5 3^*^T?^, Mx.li. r i^*D Ai57 5=-t; ( Agrobacterium ) 
(#g€HS59-140885, #^HS60-70080, W094/00977) , Xl/'^hn3Kl/-S/3> 
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m (#g|Hg60-251887) , - ^ i7 JV > mB^^) $:MV>-5^^ mm^2 
606856, #ff^2517813) ^$:felf S 3 ilTb^-^^So 
[0171] 

[0 17 2] 

[0 17 3] 
[0 17 4] 

^©fifiOD-^^^fb-a-i^, ^e^tJ^C, ^:/h>> ^aQdp:;^, ^#aQdp^, 

[0 17 5] 
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Itttl 5-4 0'C*^<J:<, itS 1 6 ^^-^ 7 H ^m^Oy 

[0 17 6] 

[0177] 
[0 17 8] 

M^tlT V^-5RPMI1640;^;ffi [The Journal of the American Medical Associatio 
n, 199, 519 (1967)] , Eagle(DMEM^;N6 CScience, 122, 501 (1952)] , 
^yn^^MEM^^ [Virology, 8, 396 (1959)] , 1 9 [Proceeding of th 

e Society for the Biological Medicine, 73, 1 (1950)] ^t^iiZtl^^MiC 

[0 17 9] 

j1SpH6~8, 30~40'C, 5%C02#^T^©^#TT 1 ~ 

7 Bmnoo 
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[0 18 0] 

M^tlTV>STNM-FH^^ (Phariningen?±ig) , Sf-900 II SFM^;% (Life Techno 
logies:^:!^) , E3cCell400, ExCell405 (VNftltjJRH Biosciences^fc^) , Grace 
•s Insect Medium [Nature, 195, 788 (1962)] ^S:MV^S Zl i:y6'tl?^S„ 
[0181] 

jiSpH6~7, 2 5 — 3 O-C^^^frT-e, l~5H^ffe>o 

^An L fc^^I^ ^ M V ^ S 3 i: T' ^ -5 o 
[0 18 2] 

So 

[0 18 3] 
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[0 18 4] 

, jK-;i/y CJ. Biol. Chem., 264, 17619 (1989)] , U^^(D:^m. 

[Proc. Natl. Acad. Sci. USA, 86, 8227 (1989), Genes Develop., 4, 1288 ( 
1990)3 ,^:tli#^5p5-336963, W094/23021^fC|H«<D^^§:^m-r-5 Zl i: IC 

[0 18 5] 

^7t, #g§5^^2-227075^cfa^$tlTv^s;5■^^cmcT, ^:;tKn^^M^^^ 

[0 18 6] 
[0 18 7] 

O^IjI^ [American Journal of Clinical Nutrition, 63, 639S (1996), America 

n Journal of Clinical Nutrition, 63, 627S (1996), Bio/Technology, 9, 830 

(1991)) \zm\:>xm^^^mx\^x^i^m.i.f=.mm^\z^^m(D7fs^)^-:r^]^^ 

[0 18 8] 



12 9 



ailE# 2000-3104457 



#2 000 — 159162 



may^j]/^ (#^Hg63-309i92) , m^^&vf^zittf^x^^. z:©l^^cMv^e> 

[0 18 9] 

(D:^^ mm^m, 20 (1994), 21 (1995), Trends in Biotechnolog 

y, 15 , 45 (1997)] IcmCT^^b, ^/i^U KSr^ffi^fct^lC^fig ■ 

[0 19 0] 

^mmcof^M^mmz^ ^jmi^^titc^^j^-^^ ]^^mmmm-t^r^mzi,t. 
flXL, Ti^^mmwLKi,^ AjM^. m^^mmm. :7ix>^^iy:7., '^>h:y:^^v 
mm. fip-^, ^^ttffi^> ^^mz^^^mm. m,^m. mmmmiz^^tjumm 

, t^:ji^jvrs. J J^^JV (DEAE) --fe^TO-X, DIAION HPA-75 (H^fb^tt 
ig) ^(Z)l/Sx'>$:MVAfc^>r:t>3cil^nx'hij7*^-7>f-^, S-Sepharose FF ( 
Pharmaciatfcag) ^(5D b SrM V^fe|^-f :t D V h ^ ^ >r 
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[0191] 
[0 19 2] 

mm<omMm^(D^mK ^ y Mat r ^ j: y mm±m^^mi^. mmm± 

[0 19 3] 

6 9 8 3mm<Dr^ jmmm^m-t^^inv ^-i/^ K^rfetf-s^ii^^-e^-So 

7K-;i/^) , tBoc^ (t -^^J]y:t^tyiJJV^-JVm) ^(Dit^^^mK^ 
o T =fo^jti-S r^^^-e^-So Advanced ChemTecht±^, Ji-^y ■ 

V — ^±^, Pharmacia:^§g, Protein Technology Inst rumen t^t^, Synthecell-V 
ega^fcM, PerSeptivett^, ft^^^m^©/^ F-^fig^&fyffi LT^b^-^^ 

[0 19 4] 
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® mm mm<D^^^mmM^'f'(Dmxic ^i)mi<t^:iti ttm^ $ n 

TV^^ (W093/19190) „ ^fc, j^jMn ^^(DY )\y^-y ^^m.^.^'f' ^ Coryneba 
cterium glutamicum {C#At--g> T;i/^- >(7)J®5^^MJb^® ^ -5 r ^ 
nT^^S (#^^5-23750) „ 
[0 19 5] 

lc|HLfc:*:^^©7KU/<y^ K^McZ)fe«?)<Z)?^M^m#®^«*^i: im t^T^^T- 
[0 19 6] 

□ ^i/tf-5^w>^^, K5^w>?.^5r, m%'r-':ftj^E<om%^mMW. CD-ROM, 
CD-R, CD-RW, DVD-ROM, DVD-RAM:^ if ©^^fH^^^ft, RAM-^ROM:^ if^^^sHIl 

[0 19 7] 
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[0 19 8] 

^ ^ lc_hgH® @H^J«?g ^^rJM -5 3 > 3. - ^ - ^ - X <Z) 7^ A S: 
ii«-rSo z:(Di/X7^A{i, n y :t=.7\*^^y ^^A • ^57*;i/^5? ^ ^ A ( Cory 

nebacterium glutamicum ) ^ fcl±-^®^i^|gt^i^©W®CDfe«?){c;tM^®B^'J$: 1^ 

[0 19 9] 
[0 2 0 0] 

* it tt-^nJW-b® :;''n A v^ e) o 

[0 2 0 1] 

mmt.^<D^v=jvii(Dm^m^m^:r.}nz^ y, mmm^'^^m-t^mz^ *jnt> 

tl-S. •^-©feib^y >' h 't7aiTil L/T, GeneMark [Borodovsky P> , Nuc. Acids R 
es. 22:4756-67 (1994)] , GeneHacker C^H^, MBM^M^M. 42:3001-07 
(1997)] , Glimmer [The Institute of Genomic Research; SalzbergP>, Nuc, A 
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cids Res. 26:544-548 (1998)] ^ti^&if^n^. 
[0 2 0 2] 

r^e^iSB^jj tit. 6m&.±(D^ ^ v^t^ \^<D^mmn:^^\'^it2m&.±(Dr ^ 

[0 2 0 3] 

^l^(DVy h^y :jlT tLXit. FASTA [PearsonP), Proc. Natl. Acad. Sci. US 
A 85:2444-48 (1988)] , BLAST CAltschulP>, J.Mol.Biol. 215:403-410 (1990) 

] , Smith-Waterman [WatermanP}, Methods in Enzymology 164:765(1988)] 
, GenetyxMac (Software Development^fc^) , GCGA^y^ — p (Genetics Comput 
er Group^yijg) , GenCore (Compusen^tW^iJ^^if^tl^o 
[0 2 0 4] 

^MzM-f^U^m. t.<iZzlV ' VJV^ ( Coryneba 

cterium glutamicum ) ^ tt-?-(DSa^^^^a5f5CDO R F, E M F^ODJ^SIBM 

-:^m^m^-t^o m^-ltt. M^iU^A^^^U'^A- ^VI/^^^A ( Corynebacter 
ium glutamicum ) tt^it'tCDmMW^^hlZlV^J-^^y^V^jU'Crjl^^^J^ ( 
Corynebacter ium glutamicum) ATCC13032^^>?f J J^t.(D ^ V ^ :e f ^ Tt)'^ 
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V^^o rnCJ;*;, #!f;tli=l U :^A^7^U • ^ ^ A ( Corynebacter 

ium gltttamicmn ) t.r^lt^<DmMU^mzm^'t ^ J 

[0 2 0 5] 

-^A ( Corynebacter imn ) ^51^®^^%^ fctt^tlJe^^®^%a5R<Z)JKU 5? ^ 
3 4 9 2{c^$ti>tJgSge^J®ttS®^:9-iB^a, ■^■©^M^M^fi^msaB^J, 

If-t^a USf^-^<5 3i:*^-e^-5 [Maniatise>, Molecular cloning/ 

a laboratory manual (second edition). Cold Spring Harbor Laboratory Pres 

1989] „ mm^^i'-s 4: 9 ziz^:^n^^mmm(D^M(D^^m 

KWT;7$:ii«li>^^-rv-i:i--&PCR||i^CJ:oT=fe>m^-r<5 3.i:*^T-^S [Dieff 
enbachi^^ PCR Primer/a laboratory manual. Cold Spring Harbor Laboratory 
Press, 1989] „ 

[0 2 0 6] 

l/>r^ Kr l^-f^Jt^-t-So ^:lT'V^•9;^fU 3?i57 FT l^-r ^tt. DNA 

^VZf. DNAv>r ^ DT 1^^, DN AV^ DT l^-f 3&^*^l^litl€>=fe®$:-^tf 

2:l^^ST-®«$-&:^=fo(^$:VN^„ :itli:^^M3|SFft5f^©^^^^^ (DNA, RNA) 

A'^ortgfc'&'5 CHacia, J.G. Nat. Genet. 21:42-47 (1999), DugganP, Nat. Gen 
et. 21:10-14 (1999)] » U 5i ^ l/:^^ Kr P-f . #C D N A V^T iJ' O T l^-f 

® MS^s i: ^ n s: m V A r=.mmm js^t © « »; ^ -5 o 

[0 2 0 7] 
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If > nU ^ A ^ 5^ y ^7 A • ^ ^ A ( Corynebacterium glutamicum 

If J:v\„ jKU 51 ^ K^r/t^ffi^^® H«^l±. M;^lf>j<y U 

y ^-f5t->®#*^'ffc:^61rtC^®^ab7^S#:lC^*$-e:S^^ (CheungP,. Na 

t. Genet. 21:15-19 (1999)] ^^—ISfi^Tf^So -fVlZ^CD^otim^mmtf^M 

igMI-e^S^^ rtl^jliltlR^tl. ^JlSlCA#«rig'r^S GMS417 Arr 

ayer, S?@Jt^fc^) „ ^^X. ZlV :^7^^^V ■ ( Corynebac 
terium glutamicum ) (Z)^>y y A{Ct)fc-5i^»BB^J'»#*^fetl{f . 

[0 2 0 8] 

tf:^-^J*L/T%i j: V^ CLipshutzP,, Nat. Genet. 21:20-24 (1999)) „ Zl®:&^ 

-??ii^-r, 3teMl^^cJ;^J|^*'e^S'^SI»^^to7^y >5f7-$r:^^>f F^*^>^^ 

, Mi^<Z)@B^J®:^y 113? ^ l/;*-^^ FS:-^fig-r-5:i^*^-??^So -^^-T-S^r y rf^? 
F®:S$lf, 10~30m»A^-ISeifT^-So r(Z);S$(?)>ry rfJ? 

t h®2,300:^n^->^{Ct)7^-5MJ^tfi<Z)SNP C—i^^^M) *^l^^$tlTV>S C 
WangP,, Science 280:1077-82 (1998)) „ txfeo T ^||#IC ^1 o T 3 y ;^ y1 5^ y 
'^/A • (Corynebacterium glutamicum) (2^^^}C i; tllf . 
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3,300:^ D (D±^ J I^\Zt>t:L^^mmm^^iS^^n\t. Z.<D9^-:f(OTi 
•SZiUCjc-SnU^^^A^T^UC^A • if)\/9 ^ ^ A ( Corynebacteritun glutamicnm 

[0 2 0 9] 

) ^#^^C^V^T^±14;i^©^^$:MV^SZ:i:*^-e^S CDeRisi^, Science 278: 
680-686 (1997) ; Wilson 5) > Proc. Natl. Acad. Sci. USA 96:12833-38 (1999) 
;BehrP>, Science 284:1520-23 (1999)] „ ^^m^(D^i^(DmM(D :^ y izy 
^-RNA (mRNA) ^Mlt. mK.itn V :^ Ai7 ^ ' (Co 
rynebacterium glutamicum ) ^CoV^T^i, Bormann ^ [Mol. Microbiol. 6 
:317-326 (1992)) Srffl V>tlli|lf?^|g-efe-5o ^(Z) J: IC bTW^bfc RN A 
tCli, Bfi^r^-^-SmRNAJBt^tCiAcjgjgl® y iKy-ARNA (rRNA)j{)^-^ 

^tfe>tl-2>o M^tJfi^f^::^^^ LTli. Mx-lf, MSO: U^SffibfcRNAlcy^l/ 

miti^:^if^tl^ [Nature Biotechnology 16:45-48 (1998)) „ $>SV>li, MM 
J:yttffiL/fcRNA$:^M, ^ > ^i^^^^T T- Sry^-TT-JC 
Sr^fVN, m^itCyZ, C y 5 ?:^-^$-&itdUTP (Amersham Pha 

rmacia Biotech^!) ^ cDN AlzM^)7h^it^:r.fV^M^f'V^^ [Wilson^, 
Proc. Natl. Acad, Sci. USA 96:12833-38 (1999)) „ ^ > ^A^^-f V-<Df^ 

t>ijizoRF(D3 'm(D^mmmm^-:f^4'T-izmmt^:r.iix-. mm(Dmm 

14$: ck Ulgi?)SZli:=b [TaoPj. J. Bacterid. 181:6425-40 (1999) 

•e^-S CMx.li> Nature Biotechnology 14:1675-80 (1996)) „ 
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[0 2 10] 

i^yVmU (MX-liAmersham Pharmacia Biotech^±^, STORM) ^*IC j: »; of^ 

<Dl!^«f^Sti> GMS418 Array Scanner (Stgat^iS) ^:)b^r^fiR$ tlT U , ^tl 

^aiT (Mx.iiS?@5t*fc^, ImaGene ; ^±:7-f;i/A*h^, Array Gauge ; Amers 
ham Pharmacia Biotecht±^, ImageQuant^) j&^^M"C^'5o 

[0 2 1 1 ] 

HJi^i^l n U A jy^y A • ^ }]/■$( ^ j^A ( Corynebacterittm glutamicum 

) ^ J ^(D^i^mmmmm. 

nV ^^^^^V "^Ms ' ^)\/ ^ ^ ^7 A ( Corynebacterium glutamicum ) ff J hsO) 
^M.^MH^^\t^^ J ViSyWi (Fleischmanne), Science 269:496-5 

12 (1995)) $:«:*:i:L7to z:®^St?tt, >r y A^>r U - $:#^L, ^OD 

[0 2 12] 

(1) nU^/^^^T^U't'A- iJf ^ ^ A ( Corynebacterium glutamicum ) AT 
CC13032t3?'?f 7 ADNA(Z)M$g 

3 y A 5^ ij 1^7 A • U ( Corynebacterium glutamicum ) ATCC1303 

im^lW^) ^yy^^ti^m^ (^n:dr^7g/U /<>^ h>10g/L , J^^fb-:^ V^)^ 
h.Zs/h , ^-g:aQ:^X5g/U pH 7.2) 50ml-r30r: {CT^^^« S^(>^{|llCi: 
yffi^^rtailXbfeo STE7^^y:7T- (10.3% sucrose, 25 mmole/L Trisi^^J^, 2 
5 mmole/LX^ l/^i^r^ >EHi^^(JSAT. EDTAilBSfH), pH 8.0) 5: ?5fe?i^ 

L:^^, 10 mg/ml(^y !/^-A?:-^tfSTEA^y-7T-10 ml{C5ffi^b> 37t:"ei^ 
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mm^ij^izmtoht:^. 10% sdsS:2 mi^inbT^a$i±, esrT'io^ra^itb 

m^tiHzmtz)hr:L^. m^^m (i5,oooxg, 20:$^^, 20"c) ^n-ot^. yi^m 

HI) ^n-otcL^. 7KMIC1/10»(Z)3 mole/Lmmi- h l^^mWL (pH 5.2) , 2fgf 

y ADNA?:0.02 mg/mlCDRNase^r^tfTEA >y 7 T - (10 mmole/L TrisJt^^jg, 1 
mmole/L EDTA, pH8.0) 3 mltc^^b, 37X: ICT45:$>^^# L fe^, JllSill^^ 

?tbfe^, M^b. 1.25 mi(DTE/^yyT-izmmi'X. ^ J j^mmm mmo. 

1 mg/ml) 5:#fco 
[0 2 13] 

( 2 ) 3 h 5tf > u -©f^^ 

MigbfeU U :?^7l^7^U i^^A • ^ ^ A ( Corynebacterium glutamicum) 

ATCC13032^>fyADNA 0.01 mgS:, ^*0.4 mUc^S J: e» lCTE$:iII;l, V—^ — 
^— (yamato powersonic model 50) ffi:^720-e^^^5#^^S L/> I'-'IO kb 

bfeo 1— 2kbC!)>!f y AElTit$:'!f;i/*^e>^y ffib, 0.3 ml<Z)MG|§ajA^y (0. 
5 raole/Lf^^r — 't'A, 10 mmole/Li^^'y'^Jf :^ i/i^? A, 1 mmole/L EDTA, 0 
. \% SDS) SriUx. 37°CT^^|g^-5 bTDNASr^mb;^. DNA^m?^S: "7 ai / - 

feo W-n-^ (^M5g^±^)S:mv^r, -r>-9— hi^a^pUClS Smal/BAP (Ame 
rsham Pharmacia Biotech^±$g) 500 ng^^lBXD-e, 40^^^^^^?^ — 3 > bit 

a 

^-f >f-S/3 >jS^S:«^?:X^ y -;i/^tMb, 0.01 ml©TE/1-;:7T-JC^^bfe 
o ELECTRO MAX DHIOB cells (Life Techno log ies:^:!^) 0.04 mUCj^" bTO.OOl m 
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3>lCcJ;y#Abfco r4X§:T>tf >0.1 mg/ml, X-gal 0.1 mg/mU >f V ^ 
nif;i/-/S -D-^;r7!f^^57 htf^y K (IPTG) l inmole/L$:-g-t?LB^«^;% 
(«55S:1.6%^tfLB^«J C/t^ h h>10g/U ^«ai:3p>?.5g/U Jt^-fb^ h 

yi^AlOg/L, PH7.0] ) IC*^, 37t:^^^#b;to 96 
b{CTT>l^2/U >0.1 mg/ml$:-^tfLB^SS0.05 mll?37lC^^ 
2O56^U-feD-;i/S:-g-mB^%$:0.05 mljnx., ^^bT^U-fe 

[0 2 14] 

(3) =i;^^ Kv>r >^^U-(Z)f^^ 

-r y :^^Ai^7^U ^7i5, - ( Corynebacterium glutamicum ) ATCC1303 

J J^mm^A mg$:Sau3AI(^?@jt*f:ig)l?^^m-fbb, 1051; mS-m sucros 
eAvVT— (1 mole/L NaCU 20 mmole/L Trisf^^j^, 5 mmole/L EDTA, 10%X 
1*4056 sucrose, pH8,0) $:MVATf^SSbfclO-40%i/ aHi^S^K^rMV^T, ® 

(26,000rpiii, 18^^, 20TC) MvO^^-jH^lmli^O^i-T/C 
:$)'5tb, r;ifn-X-?f;i/m^^i!irT'#W:$^(2)DNA|^;t;R$:lfi^bfe^, 40kb<Z)DNA 
S: # < -^tf H^)- :n ^ 7 - ;btfcM b :t = 
[0 2 15] 

r ® DNABt;^^ $: superCosl (Stratagene^tig) ©BamHI^felC, ^#||I^#JIIS«IC 
tJ&V>3^Mb3feo Gigapack III Gold Packaging Extract (Stratagen 

e^t^) S:MV^T, ^#^m^WR»^C«e^^, :^iiaXLl-BlueMR (Stratagene?±® 
) l*{C#Ab:t„ ^tl$:r>trS>U>0.1 mg/ml$:-^t?LB5|2^^%tC^;^Pb. 3 

l^- h-er>lfi/U >0.1 mg/mlS:-^tfLB^%#'t7x;i/0.05 ml-e37t:j!^:^»«^ 

«bfc^, 20%^y-feD-;i/S:-^tfLB^«&S:0.05 r^mx. ii^ bT ^ u -fe n 

[0 2 16] 

(4) mmmcD^'^ 

(4-1) 

^ y ^f^^f-^) U ' ^ A (Corynebacterimn glutamicum) ATCC1303 
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J i>^(D±^mM^\^±^ J Vi^y^ [FleischmannPj, Science 26 

9:496-512 (1995)] ^mmZ-hX^^l^tz.^ -^tllCM V\-5^Mli (2) HMmi' 
fe^^-/^U-<}: »;PCRM^&{-J: UillSl^fe CMakinoP,, DNA Research 5, 1-9 ( 
1998)} „ 

[0 2 17] 

r>tfi/U>0.1 mg/ml$:#tfLB^«5S:'5'ai;i/fefey0.08 ml-To 

y^uzfv^-^- (GENETixtti?) vmmi^. six^vm^mmmm^n^fc. 

mAm}i<DPCR:^lZ^:S>mmKl,t. laKaRa Ex Taq (^mm±m) $:MV^T, PGR 
jKJCS?^ 5:0.025 ml-ro:$)'^b7^967^:UT^^a>':^l>'- N (PE Biosystems:y:$g 
) izmi^^^\^—ZfU—h (h^y^r>?±i^) ICT^L, GeneAmp PGR System 97 
00 (PE Biosystemsy:$g)S:MV>TJf!S[^e>®yn [Makino^, DNA Resear 

ch 5, 1-9 (1998)] lCtJev^PGR;R/S$:ff o^c PCRMW^UM^y h (Amersham P 
harmacia Biotech:^:!^) {Ci: i) ^Mzf^ ^ ^-RZJ^^ ^ l/^T^ FCDBS?*$:ff 

[0 2 18] 

-as®i^«@e3^m^li2:*:^DNA:/^::^^ K^r^Mtc LT^f o feo ^(DMmitzf 
KSKrM^aKURABO PI-50 (#®cM«^t^) ^rMv^fcU, v;i/^X^U- 
>(Millipore^fc^)$:MVATf?ofco U - > $:M V^T ^ 

^fe^-^JCli, /<y ^v>n-;i/^-^±(3D/'?-r;*-^ ^2000S:Mv^:^„ 
, 247A:^fctt965X:/l/- h<3D#'>ai;i/tCT>lfe/U >0.05 mg/ml ^-^tf2xYT^:® 
(A^' h h y y h>16g/U ^«aD^Xl0g/U ffe'ffc-^h U -^ASg/U PH7.0) $:1 

i5»tt=bL<liMiiiiporetfc(Z)^n h zi -;i/ict^eo jt., F^o.img/mig 

[0219] 
(4 - 2) iy~^y:x.S,Jd^ 
ABI PRISM BigDye Terminator Cycle Sequencing Ready Reaction Kit (PE Bi 
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osystems^tig) ^?g0.006 ml{C^L, M13Ji|i:6'l^ (M13-21) :f ^>f V-XttM13^ 
^1^1 (mSREV) zf^^C^- CMakinoP,, DNA Research 5, 1-9 (1998)] , 

±m (4-1) r-mrnvt^mm (?cmmxit^^^^ f) $:?iifo.oi mioDs^- 

>5r>XM^5Mi: b:to j:tK^M<^aii#^1.6 pmolefe J:t;t50-200 

ng"efeSo :!l®;Ki;S?^^5:MV^. CeneAmp PGR System 9700 (PE Biosystems^fc^) 

^— liABI PRISM BigDye Terminator Cycle Sequencing Ready Reaction KitlC 
#M-r-5:/D h3;i/JCt^&ofc„ -9->:/;i/(;D3W^liMultiScreen HV plate (Millip 
oret±i§) ^m^\ Millipore^±CD hli;V{C|^oT^?o:fe. tlfc^S^S^^ 

[0 2 2 0] 

Sffri^liABI PRISM 377 DNA Sequencer i3<fct)fABI PRISM 3700 DNA Analyser 
(V^•rtl=bPE Biosystems^^) S:MV^T#M©:/D h Ii;i/lC|^&oT^^ff L:t„ 3 
77 DNA Sequencer-e#P>tlfcj^42000iB^Ji:3700 DNA Analyser-e# 64x^^8000 
KjS®-^fffJi^50000Bg^rj(Z)^- ^ Ji, "9— A- (T^'l/^ A-4100 ; COMPAQ 

*fc^) ^^jtb^#Lfco J^50000iB^J4)-(D5^-^{i, >^yi:H-9--^^X(Z)^6^{C^B 

(5) r^yzrv 

$:phred (The University of Washington) "e, ^ — @B^J<Z)BI«^ $:SPS Cross 

#Match (Southwest Parallel Software^fg) 'eJffV^, T-fe>3^US: phrap (The 
University of Washington) ODlSj^^TfeSSPS Phrap (Southwest Parallel S 
oftware^t^) T'^fofco Ti2 > tl-S n ^t^^- ^tt >' >f btj;!/ 

:i^7^>f — consed(The University of Washington) V^T^tf b K — 
->'l/3&^e>T-fe>^U ^"^(Z)— jft^f^Httconsedlcf^M-r-SX^ y hphredPhrap 

[0 2 2 1] 

(6) ^^v-zT^^o^mmm^'^ 
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(3) T-fll^L^=iX^ F^>r >^^U-cfi(Z):S.i2^^ K$: (4-1) lCtH«L 

^^®i&^ffi^J$:ABI PRISM BigDye Terminator Cycle Sequencing Ready React 
ion Kit (PE Biosystems^tig) ^rM V^T, ^M^T -5 vna. T^HCt^^o TS^^ L it 

o 

[0 2 2 2] 

;i/tJr^irA ( Corynebacterium glutamicmn ) ATCC13032^^(D 7 S^^35j;i/V-y y'" [B 
athePj, Mol Gen Genet 252; 255-265 (1996)] tMidi^^-^^ ^ iHZ J: V . 

}^tay^>f ifa^-^yify^^n^r^o 

[0 2 2 3] 

#A»T;^®;^f!I©*^(5[)^5^(^)i^^Jb*^S^^$tlTV^;&V^|«Jl 0 0 o^u-y^M 

>( •:f^ V - ^ u - yt.r^itn ^ Y^^u-y^m&V. u-y<DmAm}i(D 

Wi^iWM<Di&\/'^M^iZ-Z>\/'^Xlt. consed(The University of Washington) (DA 
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=r U ^ ^i' 7^ y ^7 A • ^JV ^ 2^ ( Corynebacterimn glutamicum ) ATCC13032 
[0 2 2 4] 

(7) oRFCDmmummmm 

^•r, UNIX:/^^y h:7;r-AJi{CTORF|^^y7 h^^^oiTGlimmer (The Insti 
tute of Genomic Research^), GeneMark(GenePro^$g), GeneHark.hiiim(GenePro 

(om.'^^n^fc. 'tn^(Dm^^^t.\z. iH^j##itc^$ti-g>i^«@B^j4»®o 

s-Prot, PIR, GeneBank^-^/<-XS5l5(Z)M&®n- KM^J&^e)'&^ 5=^-5? 
-^•efeSGenpept^ifcDT^ ^ ^7^-^5f ^-::^lC?i>f LT, ^Bim-ffi^^V ^ h 
oiTFrameSearch (Compugen^fc^) S:M V>fc«imtt^5^-rS ^ il iC J: »; o fco 
:i<Z)j:^lCLT9^^LfcORF®^^i5^JS:BB^J##2 — 3 4 9 2 {C. 
ORF\Zn~ F$tl<ST^ >^^i2^J§:Be^J#^3 493 — 6983 IC^-T., 
±mOKF (Off J M±(0&.mZ'D\^X\%. ||l-l^~mi-9 7^{C3^L;fec 

jg ^ ^ . <D o R F (D^mmn t. mm^-^ i oy^mmm ^ © t ^ >r > 
^>hS:3?sz:2i{ci;ytft^bfcc o R Fjgii^cDf^agea^j (MAifU/Ky-AR 

N AM^^^ h^^Xy'r-RNA^^^, ISSH^Jj&if) ^COV^T%, im=^JC>?f 
y AJi®M^^$:-r-5Z1^7b^-e^-5„ HU :?^/^i7^U 'i/A • ^ (Co 

rynebacterimn glutamicum ) nCC13032m(D^^^m^^(D¥ J 2^Jl<D&M^W 

1 ^c^•t"o 

[0 2 2 5] 

^^miZ^iJnV :^^^^'rVOM. ( Corynebacterium ) MCM-T-S^^fe, H 
<,\ZZ1^) ^ • )\/^ ^ ^ I>i ( Corynebacterium glutamicum ) 
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CO 2 2 6] 

A (Corynebacterium glutanjicum) ATCC13032^>?f y A® V »y ■:^§:^-^„ 
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